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Q�S­b�W�� J Y1U�²~Y�W H ^ K ] J W�]M���"Q6] H Q6[ � ^ K U�] H a�_�â J Y1Q�f"W J ^6d�] H&J U�ShW�]�Q6S­]�Q�S J ^:f"Wg[\^­^:�*��d KMJLJ T*^:aÏ� K ^�� J1K ]�b±] H Q
]
Ç�É¯È ³ J1Ì*H U��"U�]�W1c�] H&J W H ^ K ] J W�]����"Q
] H T J [XQ3b*WZ^��&]�Q6U\S J T�] H U\W G Q3b�Q K�J � J ]M] JLK ] H Q6S�^ K W�U\a�U�[XQ K ]M^{] H&J
T J [\Q3b*W�^��&]�Q6U\S J T G U�] H�J U�] H&JLK }RÑ�ðnìZÉí¤�æ�¥�c GIH UXY H UXW �"Q�W J Tz^�S�È(  ³ £�Q�S"T K�JL° f&U K�J W�arf"Y H a�^ K�J U\S­] JLK �
S&^*T&Q�[�WMb`S"Y H&K ^�S&U\àLQ6]MU\^�S�] H Q6Sª^�f K WMY H"J a J c K�J S"T JLK U\S � [\^�S ��J1K T J [\Q3b*WLc~Q�S"T ìIÑ�Éî¤ å­Út¥g^ K Ýnï*Éd	Ô¤ ÿ­Út¥�c
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u�Q­v u��hv

	�U � f K�J å"_ å"ög!¡^:�h^:[�^ � U J Wef"W J T{U�S�WMU�azf&[\Q6]MU\^�S"W

GIH UXY H T*^�S&^6]±� KMJ � J S­]8] J a��h^ K Q K b�[\^`^��"WL_�Ð J f"W J ] H&J [XQ6� J [ Ù ï*É Ù dA^ K WMU�S � [ J ���hQ
] HÔK ^�f*]�U�S � U\SÔ] H&J
�:K Q�� H WL_

Ð J � J1K dA^ K a J T8WMU�azf&[\Q6]MU\^�S"W�^:SE] H&J ]�^��~^�[\^ � U J W�W H ^ G S8U\S=	�U � _,å&_ å&_^Ú ³ Ñ,ì;�Pu�ð GIG _ Y1Q�U K S�_ S J ]�v
W H ^ G S�U�S/	�U � _"å&_ å"ulQ:v¯UXWIQ KMJ Q6[�S J ] G ^ K ®?Q�S"TC��}«!8æ8U\S/	�U � _ å&_ å"u��hv¯U\W�Q�Y1^�S­] K U\� J T{S J ] G ^ K ®�_ Ð J Q KMJ
^:S&[�b�U�S­] JLKMJ W�] J TÔU\Sª] H&J Y�^:S&S J Y�]MU\�`U�]�bª^6dYÚ ³ Ñ,ì;�rc¡Q6ShTªU�]�W�]M^��~^�[\^ � b�Q�W�fhW J TÔT&U ��J1K WEd K ^:aÙ] H&J�KMJ Q6[
S J ] G ^ K ®VU�S�] H"J Y1Q6�hQ�Y�U�]MU J WIQ�S"T�� K ^��"Q � Q
]�U�^:S{T J [\Q3b*WIQ:WMWMf&a J T�U\S{] H&J WMU�azf&[\Q6]MU\^�S J�Ì � J1K U�a J S:]�W1_«Ð J
K�J W�] K U\Y�] J T�] H&J [�U\S&®�Y1Q��"Q�Y1U�]�U J WI]�^{Q?a�Q Ì U\arf"a�^�dZæLç:Ç��"WLc~WM^�] H Q
]8U�]E� J Y�^�a J W J Q�WMbV]�^{WMf*Ó?Y�U J S­]M[\b
[\^:Q:T�] H&J S J ] G ^ K ®*WL_¬�(}«!8æ H Q:W±Q�Y1^�S&S J Y�]�U��`U�]�b�] H Q
]rUXW H U ��H�J S&^�f ��H ]M^ J S"WMf KMJ ] H&JVJ1Ì U\W�] J S"Y J ^�d
azf&[�]�U��"[ J �"Q
] H W1c�Q6ShT�W�a�Q�[�[ J S&^:f ��H ]�^?� K�J � J S­](Q�[XQ K���J S`f&az� JLK ^6dg^:S J � H ^����hQ
] H W1_�! H"J T*UXQ6a J ] J1K
^�d4�(}«!8æ8U\WedA^:f K Q6ShTV] H&J S&^*T J W H Q3� J T JL��K�J1J We� J ] GeJ1J S�å�Q�S"T�Ú&_gÑÒS J Q�Y H S J ] G ^ K ® GeJ W J ]Mf&� m ^ G W
� J ] GeJ1J S�W J � J1K Q6[�W�^:f K Y J �ÒT J W�]�U�S"Q6]MU\^�S{�"Q6U K WIQ�S"T{a J Q�WMf K�J ] H&J Q3� JLK Q ��J T J [XQ3b`W#^�d J Q�Y H¢m ^ G _

! H&J;m ^ G W H Q3� J �"Q6ShT G U\T*] H W¯U�SV] H&J(K Q�S ��J ç&_ Í3��æ�_ ç�Ç��"WL_4	"^ K W�U\a��&[\U\Y1U�]�b:c GeJ f"W J T{Q±W�]�Q6�"[ J
]�^��~^�[\^ � b�uA[\U�S"®`W¯^ K S&^*T J WeT*^±S"^6]«d�Q�U�[§vgU\SVQ�[�[h] H&J W�U\arf"[\Q6]MU\^�S"WL_�ÑÒS?] H&J � KMJ W J S"Y J ^6d�[\U�S&®�d�Q�U�[\f K�J WLc:Ç�É
YLQ6S�^�S&[\br� J1K dA^ K aÏ� J ]M] JLK ] H Q6S¢ï*É c6� J YLQ6f"W J ^6d�Q3�
Q6U\[XQ6�&U\[�U�]�b±^�d�Q�[�] J1K S"Q
] J �"Q
] H W1_�	"f K ] H&J1K a�^ K�J c­ÝEÉ¯!
UXW8S&^6]8d�Q:W�] J S&^:f ��H ]M^ K�J WM�h^:S"T�]�^�T K Q:W�]�U\Yr]M^:�h^:[�^ � b�Y H Q�S ��J W1_râ J Y1Q6fhW J Ç�ÉãU\W8�"Q K Q�a J ] JLK U\à J T��`b
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Comparison of MP and OPT delays

’OPT’
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’OPT-25’
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Flow IDs

Comparison of MP and OPT delays

’OPT’
’MP-TL-10-TS-2’

’OPT-28’

	�U � f K�J å&_ Ú*ögÈ J [XQ3b`W#^�dgÝEÉ¯!ÊQ6ShT�Ç�ÉõU\S/��}¯!8æ�_

] H&J9� £ Q6ShT �e¡ f"�~T&Q6] J U�S­] J1K �3Q�[\WLc"U�]�WET J [\Q3b��&[\^6]�WEQ K�J�K�J � K�J W J S­] J T��`b�Ç�ÉR��!I£�� ñ�ñ1�Ò!;ï­��ñ¾ñ
c GIH&J1K�J ñ�ñ
UXWI] H&JA��£ f&�~T"Q
] J U�S­] JLK �
Q�[�Q6ShT�ñ¾ñ�UXWI] H&JA� ¡ f&��T&Q
] J U�S­] J1K �3Q�[¡a J Q:W�f KMJ T{U\S�W J Y�^:S"T&WL_Gï*U�a�U\[\Q K [\b�c"] H&J

Û¾ò



T J [\Q3b*W«^6d�W H ^ K ] J W�]����"Q6] H�K ^�f*]�U�S � Q K�JIKMJ � KMJ W J S­] J T��`bóï*Ég�Ò!I£���ñ�ñ:c GIH&JLKMJ ñ�ñ�U\WR] H&J&� £ f&�~T"Q
] J � JLK U\^*T�_

EGFõôGFKJ k¬c�RVö�`�RSÝÞ\�WY_�cÔUYWY÷YceRaø¹P$\^PVM,`dWY\^RVùúZ�RV\^]D_

	�U � _hå&_ ÿ?W H ^ G We] H&J Q3� J1K Q ��J T J [\Q3b*W#^6d m ^ G WIU\S�Ú ³ Ñ,ìY� dA^ K ÝEÉ¯!ÊQ�S"T�Ç�É K ^:f*]MU\S � _¯! H&J
m ^ G Ñ�È(W�Q KMJ �&[\^6]M] J Tª^:S�] H&J�Ì ��Q Ì UXW�Q6ShTªQ3� J1K Q ��J T J [XQ3b*W8^6d«] H&Jûm ^ G W8Q K�J �&[\^6]�] J Tª^�SÔ] H"J b­�ÒQ Ì UXW1_
É«[�^�]8ÝEÉ«!e��Í�Ú K�J � K�J W J S­]�W#] H&J Í�ÚÅü Ù J S`� J [�^:� JQÙ ch] H Q
](UXWLc"] H&J T J [\Q3b*W�^6d¯ÝEÉ«! Q K�J U\S"Y K�J Q:W J T��­b�Í:ÚQü
]�^�^:�*]�Q�U�S{] H"J ÝEÉ«!e��Í�Úr�&[�^�]L_ ³ W�Y1Q6S�� J W JLJ S�c`] H&J Q3� JLK Q ��J T J [XQ3b`We^�d m ^ G W#f&ShT J1K Ç�É K ^�f*]�U�S � Q KMJ
G U�] H U\S�] H"J ÝEÉ«!e��Í�Ú J S`� J [\^�� J _�ï*U�a�U\[\Q K [\b�chU�S¨	�U � _hå"_ Ú&c*] H"J T J [XQ3b*WI^��&]�Q6U\S J T{fhW�U\S � Ç�É K ^�f&]MU\S � dA^ K
�(}«!8æ±Q K�J8G U�] H U\S�Í�òÅü J S`� J [�^:� J W#^6dgT J [XQ3b*W#^��*]�Q6U\S J T�f"WMU�S � ÝEÉ«! K ^:f*]MU\S � _gÐ J W�Q3bVT J [\Q3b*W#^6dgÇ�É
Q KMJûÙ Y�^�a��"Q K Q��&[ JvÙ ]M^VÝEÉ«!ÊU�d�] H"J T J [XQ3b*W#^6d�Ç�ÉäQ KMJ8G U�] H U\S�Q�W�a�Q6[\[�� J1K Y J S:]I^�d�] H ^:W J ^6dgÝEÉ¯!8_

	�U � _*å"_ yzY�^�a��"Q KMJ WR] H&J Q3� J1K Q �:J T J [\Q3b*W¯^6d�Ç�ÉõQ6S"T¬ï*É�dA^ K Ú ³ Ñ,ì;�r_`Ð J ^��hW JLK � J ] H Q6]#] H&J
T J [\Q3b*Wr^6d&ï*É�dA^ K WM^�a J¢m ^ G WrQ KMJ ] G ^�]�^�dA^�f K ]�U�a J Wr] H ^:W J ^6d�Ç�É _�ÑÒSý	�U � _ å&_ÂÛ`c dA^ K ��}¯!8æ�cgÇ�É
K ^�f*]�U�S � � J1K dA^ K a�W J � J Sª� J ]M] JLK � Q3� JLK Q ��J T J [\Q3b*W8^�dGï*É Q K�J Q�W8arfhY H Q:WE²"� J ]M^�WMU Ì ]MU\a J WE] H ^­W J ^�d
Ç�É K ^:f*]MU\S �±GIH U\Y H UXWeT*f J ]�^ H U ��H"J1K Y1^�S&S J Y�]�U��`U�]�b�Q3�
Q�U�[XQ6�&[ J U\S¢��}¯!8æ�_ ³ [XWM^±^��"W J1K � J ] H Q6]Lc­� J Y1Q6fhW J
^�d«[�^­Q�T`���"Q�[\Q�S"Y�U\S � f"W J TªU\SªÇ�É c~] H"J �"[�^�]�WE^6d¯Ç�ÉãQ KMJ [ J WMW¯Þ�Q �:��J T�] H Q�S�] H ^:W J ^6d�ï*É _�Ç�É K ^�f*]�U�S �
� J1K dA^ K a�W±arfhY H � J ]�] J1K ] H Q�Síï*É�f&S"T JLK�H U �:H ��Y1^�S&S J Y�]�U��`U�]�bÔQ�S"T H U ��H ��[\^:Q:T J S`�`U K ^�S&a J S:]�W1_ªÐ H&J S
Y1^�S&S J Y�]�U��`U�]�b?U\WZ[�^ G ^ K S J ] G ^ K ®�[\^:Q�T{UXWI[�U ��H ],c&Ç�É K ^:f*]MU\S � Y1Q�S&S&^6]I^ �~JLK Q6S`b?Q�T&�3Q�S­]�Q �:J ^
� J1K ï*É _

EGFõôGF{Û þ?ÿAc�_xPý`�ö?ZûU&WYMKWYXîkC\4RV\�ÝÞc×P$ceRSO����&\�W&÷����

! H&J � J1K dA^ K a�Q6S"Y J ^6d�Ç�ÉõT J � J S"T"W«^:S�] H&J f&�~T"Q
] J U\S:] J1K �
Q6[XW � £ Q6S"T �e¡ _g! H&J W J ]�]MU\S � ^�d � £
Q�S"T �e¡ c H ^ GeJ � JLK c­UXWeWMU\a��"[ J _ ! H"J b?Q K�J [\^*Y1Q�[�Q�S"T?YLQ6SV� J W J ]eU\S"T J � J S"T J S:]�[�b?Q6] J Q�Y H S&^*T J(G U�] H ^�f*]
Q �~J Y�]MU\S � Y�^:S­� J1K���J S"Y J c,f"S&[�U\® J ] H"Je� [�^:�"Q6[`Y�^:S"W�]�Q6S­] á�GIH UXY H UXW Y K U�]�U\YLQ6[­dA^ K Y�^:S`� J1K���J S"Y J ^6d�ÝEÉ¯!8_¦	"^ K
Ú ³ Ñ,ì;�±cv	�U � _�å"_ ò8W H ^ G ] H&JIJ���J Y�]R^6d�U�S"Y KMJ Q�WMU�S �&��£~GIH&J S � ¡ Q�S"Tz] H&J U\S&�&f*]g] K Q6Ó?Y¯UXW�² Ì*J T�_RÝ(�hW JLK � J
] H Q
] GIH&J S ��£ UXW�U\S"Y K�J Q:W J T�d K ^�a æLç{]M^�Í�ç�W J Y1^�S"T"W1c¡] H&J T J [\Q3b*W8U\Sýï*É H Q3� J a�^ K�J ] H Q6S�T*^�f"�&[ J T�c
GIH U\[ J ] H"J T J [\Q3b*WR^�d�Ç�É K�J a�Q6U\S K�J [XQ
]MU\� J [�bzf&S"Y H Q�S ��J T�_ ! H U\W J���J Y�]¯U\S"T*UXY1Q6] J WR] H Q6] � £ Y1Q�S�� J a�Q�T J
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Flow IDs

Comparison of MP and SP delays

’OPT’
’MP-TL-10-TS-10’

’MP-TL-10-TS-2’
’SP-TL-10’

	�U � f KMJ å"_ y"ö È J [XQ3b*We^6dgÇ�É�Q6S"T/ï*ÉäU\S¨Ú ³ Ñ,ì;�±_

0

2

4

6

8

10

12

14

16

0 1 2 3 4 5 6 7 8 9

A
vg

. D
el

ay
s 

in
 m

ill
is

ec
on

ds

Flow IDs

Comparison of MP and SP delays

’OPT’
’MP-TL-10-TS-10’

’MP-TL-10-TS-2’
’SP-TL-10’

	�U � f K�J å&_ÂÛ`ögÈ J [\Q3b*W#^�d Ç�É�Q�S"T¬ï&É�U�SC��}¯!8æ�_

[\^�S �:J1K U\S�Ç�É G U�] H ^:f*](WMU � S&U�²hY1Q�S:]�[�b J���J Y�]MU\S � � J1K dA^ K a�Q�S"Y J _e! H U\W�U\W(W�U � S&U�²hYLQ6S­]Lc&� J YLQ6f"W J W J S"T*U\S �
d K�JL° f J S:]gf&��T&Q6] J a J W�WMQ ��J W�Y1^�S"WMf&a J �"Q6ShT G U\T*] H Q6S"T�Y1Q�S�Q�[\WM^�Y1Q�f"W J ^:W�Y�U\[\[\Q6]MU\^�S"W�f&S"T J1KRH U ��H [\^:Q�T"W1_

ò�ç



ï`U\a�U�[XQ K [\b�c�dA^ K �(}«!8æ�c�T J [XQ3b*W8dA^ K ï*É U�ShY K�J Q�W J TÔWMU � S&U�²~Y1Q6S­]�[�b GIH U�[ J ] H&J1K�J U\W±S J1� [�U � U\�&[ J Y H Q6S �:J U�S
T J [\Q3b*W�^6dhÇ�ÉªQ:W�YLQ6Sz� J ^��hW JLK � J T8U\S�	�U � _�å&_ Î&c K�J WM� J Y�]�U�� J [\b�_ Ý(f K S JLG�K ^�f*]�U�S � d K Q6a J1G ^ K ®8� K ^
�`UXT J W
] H&J a J Q6ShWedA^ K Qz] K Q�T J ��^ � � J ] G¯JLJ S�f&��T&Q
] J a J W�WMQ ��J W#Q�S"TV[\^*Y1Q�[�[�^­Q�T`���"Q6[XQ6ShY�U\S � _

³ ] � ¡ U�S­] J1K �3Q�[\WLc�] H&J [�^­Q�T`���"Q�[\Q�S"Y�U\S ��H&J f K UXW�]�U\YLWzQ KMJ�J1Ì*J Y�f&] J T�c GIH U\Y H Q KMJ W�] K UXY�]�[�b�[\^`YLQ6[
Y1^�a��&f*]�Q
]MU\^�ShW(Q�S"T K�JL° f&U KMJ S&^{Y1^�a�arf&S"U\YLQ
]MU\^�S¡_E! H&JLKMJ dA^ K�J c �e¡ Y1Q�S�� J W J ]�Q�Y1Y1^ K T*U\S � ]M^V] H&J � K ^6�
Y J W�W�U\S � �~^ G¯JLK Q3�
Q6U\[XQ6�&[ J Q
]¯] H&JEK ^�f*] J1K _ � £ Y1Q�S?� J a�Q�T J d K ^:a�Q�d J1G ]�U�a J WR]�^z^ K T JLK WR^6d�a�Q � S&U�]�f"T J
�:KMJ Q
] JLK ] H Q6S �e¡ _�ÑÒSØ] H&J W�U\a��&[ J W�]�Y1Q:W J c �×¡ Y1Q6S�� J W J ]r]�^�] H&J W�Q6a J �3Q�[�f J ^6d � £ Q�S"T9ä���¦ ¨§¨¡� Q6U\S
WMU � S&U�²hY1Q�S:]¯� JLK dA^ K a�Q6ShY J Q:W«W H ^ G S�U�S?	�U � WL_`å&_ y±Q6S"Tòå&_ÂÛ`_�ÑÒS�] H&J ² � f KMJ W1c G¯J ^��"W J1K � J ] H Q
]#Ç�Ég�Ò!I£��
æ,ç
�Ò!;ï­��æ,çeU\W�arf"Y H Y�[\^:W J1K ]�^8ÝEÉ«!�] H Q6SÒï*ÉR��!I£���æ,ç&_��:f"W�]�] H"J [\^�S � �l] J1K a K ^�f*] J W G U�] H [�^­Q�T`���"Q�[\Q�S"Y�U\S � c
G U�] H ^:f*]IW H ^ K ]M�l] J1K a K ^:f*]MU\S � �"Q K Q6a J ] J1K f&�~T"Q
] J W1c&W J1J a�]M^ � U\� J W�U � S&U�²hYLQ6S­] � Q6U\S"W��­] H&J a�Q6Þ�^ Ke� Q6U\S"W
H&JLKMJ Q K�J T*f J ]M^V] H&J a J1K�J � K�J W J S"Y J ^�dRarf&[�]MU\�&[ J WMf"Y1Y J W�W�^ K W�Q6S"T�[\^:Q:T`���"Q6[XQ6S"Y1U�S � _EÝ(f KEJ�Ì � J1K U J S"Y J
d K ^�aòWMU\arf&[XQ
]�U�^:S"W#U�ShT*U\YLQ
] J We] H Q
]�Q � £ ] H Q
]ZUXWI^�S"[�bVQzd JLG ]�U�a J WZ^6d�[\^�S ��J1K ] H Q6S �e¡ WMf*Ó?Y J We]M^ � Q6U\S
WMU � S&U�²hY1Q�S:](� J S J ²&]�W1_(! H U\W(UXW �:KMJ Q
]ZS JLG W1c~� J Y1Q�f"W J U�]Ea J Q6S"WZ] H Q6]�²"S J ]Mf"S&U�S � ^6d � £ Q6ShT �e¡ U\W�S&^6]
U\a��h^ K ]�Q6S­]#dA^ K ^�f K Q6�&� K ^:Q:Y H ]�^�� J�J Ó?Y1U J S:],_

EGFõôGF{E k¬c�RVö�`�RSÝÞ\�WY_�cÔUYWY÷YceRÖLgù;W;\�ÝDMK_aZÒRS\�] _

Ñ�] G Q:W�W�]�Q
] J T J Q K [\U JLK ] H Q6]�ÝEÉ«! H Q�W8� JLK b��h^`^ K�K�J WM�~^�S"W J ]M^�] K Q
Ó?Y m f"Y�]Mf"Q6]MU\^�S"WL_V! H UXW
� J Y1^�a J W J �`UXT J S­](U\S 	�U � _�å&_\æLç"ulQ:v�c GIH UXY H W H ^ G W�Q?]�b­�"U\YLQ6[ K�J WM�~^�S"W J U\S ��}¯!8æ GIH&J S�] H&J9m ^ GßK Q
] J
UXW�Q{W�] J ��dAf"S"Y�]�U�^:Säu�Ul_ J _\_�c�] H&Jûm ^ GÏK Q6] J U\WEU\S"Y K�J Q:W J T�d K ^�aÙç{]M^�Q?²hS&U�] J Q6a�^�f"S:]�Q
]8]�U�a J ç:v�_z! H&J
T&Q�a�� J S J T K�J WM�h^:S"W J ^�d�] H&J S J ] G ^ K ®�f"WMU�S � Ç�ÉäU�S"T&U\YLQ
] J W#] H"J d�Q�W�] KMJ W��~^�S"WMU\� J S J W�W«^�d Ç�É c"a�Q�®`U�S �
U�]VW�f"U�]�Q6�&[ J dA^ K T*b`S"Q�a�UXY J S`�`U K ^�S"a J S­]�WL_õâ J YLQ6f"W J ÝEÉ«! YLQ6S&S&^�] KMJ W��~^�S"T�d�Q�W�] J S&^:f ��H ]M^�] K Q6Ó�Y
m fhY�]MfhQ
]MU\^�ShW1c�U�]EUXW(U�a��~^:W�W�U\�&[ J ]�^V²"ShT�] H"J ^:�*]MU\a�Q6[gT J [XQ3b*WZdA^ K T&b­ShQ6a�U\Y±] K Q
Ó?Y6_�è�^ G¯J � J1K c G¯J Y1Q6S
²"ShT{Q KMJ Q�WM^�S"Q��&[ J [\^ G¯JLK �~^�f&S"T{U�d¡] H"J U\S&�&f&]I] K Q
Ó?Y��hQ
]�] J1K SVUXWe� KMJ T*UXY�]�Q��&[ J [\U�® J ] H&J �"Q6]�] JLK S�W H ^ G S
U\S 	�U � å"_�æ,ç"uA�~v�c GIH UXY H W H ^ G Wz^�S&[\b�^�S J Y�b*Y�[ J ^6dZ] H&J U\S&�&f&]��hQ
]�] J1K S�_Ø!�^�^��&]�Q6U\SõQ�[�^ GeJ1K �~^�f&S"T
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Variable input pattern

’cairn-var-inp’

u�Q­v u��hv
	�U � f K�J å&_\æLç"ö¯ulQ:vdï`] J � KMJ W��~^�S"W J U\S*��}¯!8æZf"WMU�S � ÝEÉ«!äQ6S"TVÇ�É K ^�f*]�U�S � _eu��hv�(RQ K UXQ6�"[ J U\S&�&f&]¯] K Q6Ó�Y�"Q6]�] J1K S

dA^ K ] H U\W�] K Q
Ó?Yr�"Q
]M] J1K S�] H Q
] KMJ � KMJ W J S­]�W Ù UXT J Q�[ Ù ÝEÉ«!�u§] H&J ^�S J ] H Q6] H Q:W�U\S"W�]�Q6S­]�Q6S J ^�f"W KMJ W��~^�S"W J v
GeJ ² K W�]8^��*]�Q6U\S�] H&J [�^ GeJ1K �h^:f&S"TªdA^ K8J Q�Y H U\S­] JLK �
Q6[RT&f K U\S ��GIH UXY H ] K Q6Ó�YzUXW�W�] J Q�T&b��­b K f&S"S&U�S � Q
W J �"Q K Q6] J ^ � ��[\U�S J W�U\arf"[\Q6]MU\^�S G U�] H ] K Q
Ó?Y K Q
] J ] H Q
]�Y�^ K�K�J WM�h^:S"T&W8]�^�] H Q
]�U�S­] JLK �
Q�[lcRQ�S"T�Y1^�ar�"U�S J
] H&JzK�J WMf&[�]�W�]M^{^��*]�Q6U\S�] H&J�¨ �áè«©Gà1ò��
�*¢#ã6_(Ñ�]8UXW G U�] H ] H UXWE[�^ GeJ1K �~^�f"S"T�] H Q
] G¯J Y�^:a��hQ K�J T J [XQ3b*WZ^�d
Ç�É _�	�U � _*å&_\æ�æ�W H ^ G W«] H&J Q3� JLK Q ��J T J [\Q3b*WR^�d�] H"JYm ^ G WRdA^ K ÝEÉ«!8c­Ç�ÉäQ6S"T¢ï&É K ^�f*]�U�S � _g! H&J(K�J WMf&[�]�W
U\S"T*UXY1Q6] J ] H Q6]rT J [XQ3b*WE^6deÇ�É K ^�f&]MU\S � Q KMJ Q � Q6U\S�U\SÔ] H&J Y�^:a��"Q K Q6�&[ J�K Q�S ��J ^6d#T J [XQ3b*W(^�deQ�S Ù U\T J Q6[ Ù
^:�*]MU\a�Q6[�� K ^�f*]�U�S � Q�[ � ^ K U�] H a�_

 Z[�]MU\a�Q6] J [�b:c­Ç�É G U�[\["� J f"W J T�U\S KMJ Q6[&S J ] G ^ K ®`W GIH"J1K�J ] K Q
Ó?Y#U\W«�&f K W�]�b�Q
]¯Q�S`b±]MU\a J �ÒWMYLQ6[ J �
] H&J1K�J dA^ KMJ c:U�]eUXW¯U�a��~^ K ]�Q6S­]e]M^�W JLJ�H ^ G Ç�É�� JLK dA^ K a�W¯U�SV] H Q6] J S­�`U K ^:S&a J S­]L_ Ð J(J1Ì ] K Q�Y�] J T�æ,ç m ^ G W
d K ^�aÏ] H&J ÑÒS­] J1K S J ]R] K Q6Ó?Ye] K Q�Y J Wg^��&]�Q6U\S J Trd K ^�a�£¡â#£æ¤ Í
ÿ¾¥�Q6S"T�f"W J T�] H&J a�Q�WRU�S&�"f*]«dA^ K ] H&J æLç m ^ G W
U\Sr] H&J Ú ³ Ñ,ì;�r_�	�U � _3å"_�æ:æ:u��hv¡W H ^ G W¡] H&J T J [\Q3b*W�dA^ K ï*ÉÔQ6ShTrÇ�É _3Ð J T&^(S&^�]g� JLK dA^ K a ] H U\WgWMU\arf&[XQ
]�U�^:S
G U�] H ÝEÉ¯!ä� J Y1Q6fhW J ÑÒS:] J1K S J ]«] K Q
Ó?YIUXWR]�^­^z�&f K W�]�bzdA^ K ÝEÉ«!õ]M^zY�^�S`� J1K���J _gÝ(�"W J1K � J ] H Q
]Lc J1Ì Y J �*]¯dA^ K
m ^ G WRÿ"c:yrQ6S"Tóò"c:T J [\Q3b*Wg^�d�Ç�ÉØQ K�J arf"Y H � J ]M] J1K ] H Q6S�] H ^:W J ^6d�ï*É _:! H"JZKMJ Q�WM^�S*ï*É�T J [\Q3b*Wg^�d�] H&J W J
m ^ G W¯Q K�J � J ]M] J1K ] H Q6S?] H ^:W J ^�d¡Ç�ÉØUXW¯� J Y1Q6fhW J ^6d¡f&S J � J SVT*UXW�] K U\�&f*]�U�^:S?^6d�[\^:Q:T�U\S?] H"J S J ] G ^ K ®�Q6S"T
[\^ G [�^­Q�T&W¯U�S{W�^:a J W J Y�]�U�^:S"WR^�d�] H&J S J ] G ^ K ®	�ôU\S?[\^ G ��[\^:Q:T J S`�­U K ^�S&a J S­]�W¹ï*ÉõY1Q6SV� JLK dA^ K a�WM[�U ��H ]M[\b
� J ]M] J1K ] H Q6S�Ç�É _&! H U\WIYLQ6SV� J�J Q:W�U\[\b KMJ Y�]MU�² J TV�`b?a�^*T*U�dAb­U\S � Ñ�èã]M^�f"W J Q�WMa�Q6[\[~] H&K�J W H ^�[XT�Y�^:W�]#dA^ K

ò�å



0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

0 1 2 3 4 5 6 7 8 9 10

A
vg

. D
el

ay
s 

in
 m

ill
is

ec
on

ds
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Comparison of delays under variable traffic
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Flow IDs

Comparison of MP and SP delays

’SP-TL-10’
’MP-TL-10-TS-2’

uA�hv�È J [\Q3b*WIf&ShT J1K ÑÒS­] JLK S J ]I] K Q
Ó?YEU\S¨Ú ³ Ñ,ì;�±_

	�U � f K�J å&_\æ�æ:ö

] H&J � J W�]Z[\U\S&®�c*] H&J Y K ^­WMWMU\S � ^�d GIH UXY H Q�Y�]Mf"Q�[�[\b�] K U ����JLK W«] H"J [�^­Q�T`���"Q6[XQ6ShY�U\S � W�Y H&J a J _
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! H&J S J Q K ��^��&]MU\a�Q�[`d K Q�a J1G ^ K ®±T J W�Y K U�� J WM^(d�Q KRH Q:W�] H&J W H ^ K ]�Y�^�a�U\S � ^6d�T J [\U�� J1K U�S � �hQ�Y�® J ]�W

^:f*]���^6d§��^ K T J1K�J � J S GIH&J Sz]M^:�h^:[�^ � b�Q6S"T K ^:f*]MU\S � �"Q K Q6a J ] J1K W�U\WgW�]�Q��&[ J c6� J Y1Q�f"W J ] H&J#G¯J U �:H ] J T K ^:f&S"T`�
K ^��&U\S�uAÐNì;ì�v W�Y H&J T*f&[ J W �"Q:Y�® J ]�W�^�S�� JLK ���"Q�Y�® J ] �"Q�WMUXW K Q
] H&J1K ] H Q6S�^�S m ^ G �hQ�WMU\WL_�!�^8a�U�]�U � Q
] J ] H U\WLc
GeJ a�Q�® JrJ S H Q�S"Y J a J S­]�W(]M^V] H&J �"Q:W�UXY�d K Q6a J1G ^ K ®�W�^{] H Q6]EU�]±T J [\U\� J1K �"Q:Y�® J ]�W�^�d¯Q m ^ G uA�"Q:W J T�^�S
Q:T&T K�J W�W J W?Q6S"TP�h^ K ]�W�vVQ�W{� J W�]�Q�W?�~^:W�WMU��&[ J _�! H&J�K ^�f&] J Y1^�a��&f*]�Q
]�U�^:SÊQ6S"T K ^:f*]MU\S � �"Q K Q�a J ] JLK W
] H Q
] K ^:f*] JLK W(f"W J YLQ6S�� J T J ] J1K a�U\S J T�^�S&��[\U�S J Q�WET J WMY K U\� J T�U\S�] H&J � KMJ �­U\^�fhW(W J Y�]MU\^�S�c GIH UXY H UXW(] H&J
� K�J d JLKMK�J T G Q3b:ch^ K ^ � ��[�U\S J f"WMU�S � QVY J S­] K Q6[ Q6[ � ^ K U�] H a�_8Ñ�dR] H&J ^ � ��[\U�S J Q��&� K ^:Q�Y H UXWEf"W J T�c~] H"J Sª] H&J
K ^�f*]�U�S � �"Q K Q6a J ] J1K WI^��&]�Q6U\S J T�Q KMJ T&^ G S&[�^­Q�T J T�U�S­]M^?] H&J±K ^�f&] J1K WIf"WMU\S � Q�WMU � S"Q6[\U�S � � K ^�]M^*Y�^:[l_#! H&J
�"Q:Y�® J ]RdA^ K�G Q K T&U�S � a J Y H Q6S&UXWMa ^�d�] H&J(K ^:f*]MU\S � Q K Y H U�] J Y�]�f KMJ ] H&J S J S"WMf K�J WR] H Q6]«] K Q
Ó?YIUXW«dA^ K�G Q K T J T
Q:Y1Y�^ K T&U�S � ]�^±] H ^:W J �"Q K Q�a J ] JLK WL_¡ÑÒS J U�] H&JLK YLQ�W J c:] H&J ÐNì;ìÊQ6] K ^�f*] J1K Æ H Q�S"T*[ J W¯Q
]¯a�^­W�]�À|Ã¡U\S&�&f&]�W
dA^ K�J Q�Y H T J W�]�U�S"Q6]MU\^�S�_�!¡^EW�U\a��&[\U�dAb�T J WMY K U\�*]MU\^�S¡c GeJ«G U\[\[­Q:WMWMf&a J ] H&J«K ^�f*]�U�S � �"Q K Q6a J ] J1K W¡Q KMJ Q6[ KMJ Q�T*b
T J �h^­W�U�] J T�U�S�] H"J�K ^:f*]MU\S � ]�Q6�"[ J W KMJ Q�T*b�dA^ K f"W J _

³ Y H U J �`U\S � Q�� K�J Y1U\W J �"Q:Y�® J ]ZdA^ K�G Q K T&U�S � ] H Q
] KMJ�m"J Y�]�W K ^�f&]MU\S � �"Q K Q�a J ] JLK WIUXWZS"^�S*��] K U��`UXQ6[
dA^ K ] G ^ K�J Q�WM^�ShW1ö�S&^:S*��à J1K ^��"Q:Y�® J ]�W�U\à J WzQ�S"T�] H"J{K�JL° f&U KMJ a J S­]±] H Q
]�W�^:a J ] K Q
Ó?YVYLQ6S&S"^6]z� J T J �
[\U�� J1K�J T�^:f*]���^6d§��^ K T J1K _#! H&J ÐNì;ì�T&U\W�] K U��"f*]M^ K UXWZU\S"Q�T J,° f"Q
] J ]M^ H Q6S"T*[ J ] H UXW�WMU�]�f"Q
]�U�^:S�Q6S"T�Q?a�^ KMJ
WM^�� H U\W�]MUXY1Q6] J T�a J Y H Q6S&UXW�a´U\WZS J1J T J T�_#! H&J±K�J W�]Z^6d�] H"J W J Y�]�U�^:S�T J W�Y K U�� J W#] H UXWZa J Y H Q�S&UXW�a�_«Ð J Q:W��
WMf&a J ] H Q6]#] H&JLKMJ Q KMJ ] G ^�]�b`� J WI^�d¡] K Q
Ó?Y�ög^�S J ]M^:[ JLK Q6] J W¯^:f*]���^6d§��^ K T JLK �hQ�Y�® J ]#T J [\U�� J1K b�u J _ � _�c  �ÈEÉ¯v
Q�S"Tª] H&J ^�] H&JLK T*^ J W�S&^�]Vu J _ � _�c !YÚeÉ¯v�_�	&^ K Y�^�S`� J S&U J S"Y J�G¯J�G U\[�[«T J S&^�] J �`bª (È(É c�] H&J ] K Q
Ó?Y�] H Q
]
T*^ J W?S&^�] K�JL° f&U KMJ U\S*��^ K T J1K T J [\U�� J1K b�cIQ6ShT×�`bä!YÚeÉ c«] H&J ] K Q
Ó?Y�] H Q
] KMJ,° f"U K�J W�U\S*��^ K T J1K T J [\U�� J1K b�_
ð K Q6S`f&[XQ K U�]�bV^6dgQ6[\[�^*Y1Q6]MU\^�S{dA^ K !YÚeÉä] K Q6Ó?Y8U\WZQ6]Z] H"Jnm ^ G [ J � J [�c GIH U\[ J dA^ K  (È(Éä] K Q6Ó�Y8U�]�UXWZQ
]�] H&J
�"Q:Y�® J ]±[ J � J [�_�ÑÒS�] H&J � K�J W J ShY J ^6dZ^:S&[\bÔ (È(É ] K Q6Ó?Y6c�d�Q6U K [\b�Q�Y1Y1f K Q
] J ] K Q6Ó?Y?T*UXW�] K U\�&f*]�U�^:S�Y1Q�S�� J
J Q�WMU�[\bÔQ:Y H U J � J TÔf"W�U\S � ÐNìYì�_�!�^�T J [�U\� JLK !YÚeÉ ] K Q6Ó?Y�U�S&��^ K T JLK c�Q�W�] K Q6U ��H ]�dA^ KMG Q K T�a J ] H ^*T�] H Q
]
UXW�^6d§] J SõWMf ���:J W�] J T�U\W�f"WMU�S � Q H Q�W H U�S � dAf&S"Y�]MU\^�Sä^�S�] H&J �"Q�Y�® J ] Ù W�W�^:f K Y J �ÒT J W�]MU\S"Q6]MU\^�SØQ�T"T KMJ WMW±]M^
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T J ] JLK a�U\S J ] H"J S J�Ì ]M� H ^:�æ¤ y�ÿ&chy:y¦¥�_#ÑÒSªÝnï*É¹	���ÝEÇ�ÉÔ¤ y�y¦¥�c"^:S&[\b?] H"J WM^�f K Y J ��T J W�]�U�ShQ
]MU\^�S{�"Q6U K UXWZf"W J T
U\SÔ] H&J Ú�ì;Ú(æLy H Q:W H U�S � dAf&ShY�]MU\^�S¡c GIH UXY H�� U\� J W8^�S&[\b�Q�Y�^­Q K W J T*UXW�] K U\�&f*]�U�^:S�_Vâeb�f"WMU\S � !YÚeÉ��h^ K ]
S`f&az� JLK W�U�S�Q:T&T*U�]MU\^�S�]�^VWM^�f K Y J ��T J W�]�U�ShQ
]MU\^�S�Q:T&T K�J W�W J WIU�S�] H&JzH Q�W H dAf&S"Y�]MU\^�S�c�Q�²hS J1K T*U\W�] K U\�&f*]MU\^�S
YLQ6S�� J Q�Y H U J � J T�_ã	&^ K�J1Ì Q6a��&[ J c GIH&J S GeJ�� Ý5ì#� H Q:W H&J T�] H"J æ:_ Û�ò�a�U�[\[\U�^:S��"Q:Y�® J ]�W±U\S�] H&J ] K Q�Y J
^:�*]�Q�U�S J T{d K ^:a â`��� � é ���~¦§� ¥ ë ©�© ë ¨ ò ¨ ë�� �d÷��'â*� ¤�¨ ������¢"��à�¦>ò��������! õlî ½� ùbë â`� ¤z¨ U�S­]M^?Q�å­Í3� J S­] K b H Q:W H WM�"Q�Y J c
f"WMU\S � WM^�f K Y J �ÒT J W�]MU\S"Q
]�U�^:S�Q�T"T KMJ WMW J WzU\Sõ^:S J�J�Ì � JLK U\a J S­]�Q6S"TäW�^:f K Y J �ÒT J W�]�U�S"Q6]MU\^�SØQ:T&T K�J W�W J W G U�] H
�~^ K ](S`f&az� JLK W�U�S�Q�S&^6] H&J1K c G¯J dA^:f&S"T�] H Q
](] H&J W�]�Q6S"T"Q K T�T J �`UXQ
]MU\^�ShW GeJ1K�J y&æ,å­Û
y"_ Î�Q�S"T�Í�Í:Ú�Úvò&c K�J �
WM� J Y�]�U�� J [\b�_I! H ^�f ��H ] H&J W JrJ�Ì � JLK U\a J S­]�W(Q K�J � K�J [\U�a�U\S"Q K b�c*] H&J �~^�U\S­] GeJ a�Q�® J UXW#] H Q
] G¯J W�]�Q�S"T�]M^
� J S J ²&]8d K ^:aÕf"W�U\S � !YÚeÉP�~^ K ]EU\S*dA^ K a�Q
]�U�^:S�_8èZ^ GeJ � JLK c H Q:W H ^�S��~^ K ]ES`f&az� JLK WEY1Q�S�� J�J1Ì � J S"W�U\� J
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] H�K ^�f*]�U�S � Q KMJ T J S&^6] J T��`b�ï*É�Q�S"Tz] H&J T J [XQ3b*W ^6d�^�f K
W�Y H&J a J Q K�J T J S&^�] J T{�`bV!I}�_hÝ(�"W J1K � J ] H Q
]I] H&J [\^:Q�T?] H Q6]I] H&J S J ] G ^ K ®?Y1Q6S�Y1Q KMK b�U\WZarf"Y H���K�J Q6] J1K
U\S?] H&J !I}õWMY H"J a J dA^ K Q � U\� J S{Q3� J1K Q �:J T J [XQ3b�_ ³ ]e� J1K b�[�^ G [\^:Q:T&W¹ï&É�� J1K dA^ K a J T�� J ]M] J1K � J YLQ6f"W J ^�d
] H&J ] J S"T J S"Y�b{^6dg!I}ä]M^ K ^�f*] J Q6[\^�S � [\^�S �:J1K ] H Q6S�W H ^ K ] J W�]I�"Q
] H WIf&ShT J1K [\^ G [�^­Q�T&WL_d	�U � _«å&_\æ,Ú
��å"_�æ
Û
W H ^ G ] H&J Y1^�a��"Q K UXW�^:S{^�dgT J [XQ3b`W#^�dgU�S"T&U��`UXT*f"Q6[ m ^ G W#dA^ K �h^�] H W�Y H&J a J WZf&S"T JLK ] H&K�J1J T&U ��J1K�J S­]�[\^:Q:T
Y1^�S"T*U�]MU\^�ShW1_�! H&JeÌ �ÒQ Ì UXW¡U\Sz] H UXW Y1Q�W J T J S&^�] J W m ^ G Ñ�È(W Q�S"T±] H&J b:�ÒQ Ì UXW�] H&J Q3� JLK Q ��J �"Q:Y�® J ]�T J [\Q3b*W�dA^ K
] H&JYm ^ G W1_g!�^ K�J a�^
� J Y�[\f*]�] J1K Q6S"TVa�Q6® J ] H&J �&[\^6]�WeY1[ J Q K�J1K c�] H&J&m ^ G W¯Q KMJ ² K W�]IW�^ K ] J T�U\S{Q:WMY J S"T&U�S �

Î�å
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Flow IDs

Shortest-path vs TE

’SP’
’TE’

	�U � f K�J å&_\æ3Û`ö�Ú¯^�a��"Q K UXWM^�SV^�d WMU\S � [ J �"Q
] H Q�S"T�!I}äW�Y H&J a J

^ K T JLK ^�dET J [\Q3b*W�^6dEW�U\S � [ J ���"Q6] H�K ^�f&]MU\S � Q�S"T�] H&J Sõ�&[\^6]M] J T�_ ³ W�Y1Q6Sä� J W J1J S�cR] H&J � K ^��~^:W J T�!I}
W�Y H&J a J WMU � S&U�²hY1Q�S:]�[�bV^�f*]�� JLK dA^ K a�We] H"J W�U\S � [ J ���"Q6] H�K ^�f*]�U�S � Q:W#] H&J [\^:Q:T�U�S�] H"J S J ] G ^ K ®?U\S"Y K�J Q:W J W1_

Î6ÿ
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Flow IDs

’UDP’
’TCP-100’
’TCP-10’

	�U � f KMJ å&_\æ�ò"öIu�Q:v#È J [XQ3b*WIQ�W#Q�dAf&S"Y�]MU\^�S�^6d���^:[�f&a J ^6d m ^ G W

ÑÒSã	�U � _zå&_\æ,Ú&c~dA^ K [�^ G [�^­Q�T&WLc�] H&J b�Q K�J � J1K b�Y�[\^:W J Q�S"T�^�d§] J Sãï*ÉãUXW8� J ]�] JLK _�èZ^ GeJ � J1K c~f"S"T J1K8H U ��H
[\^:Q:T&W1c:] H"J1K�J Y1Q�S�� J W J � JLKMJ Y1^�S �:J W�]MU\^�S�U\S{WMU�S � [ J ���"Q
] H�K ^:f*]MU\S �±GIH UXY H YLQ6S?� J Q3�:^�UXT J T�U\SVazf&[�]�U��hQ
] H
K ^�f*]�U�S � Q:W�W JLJ S�U\Sæ	�U � _zå&_\æ3Û*_zâ J YLQ6f"W J ^6d«] H&J f"W J ^�d¯azf&[�]�U��hQ
] H W�U�Sª] H"J !I} W�Y H&J a J Y�^:S ��J W�]�U�^:S
Q�S"T�c`] H"J1K�J dA^ K�J c`] H&J T J [\Q3b*WIQ K�JEKMJ T*f"Y J T�_

� ñ � ©
à�¦ ¤ ©1¢"� ô éÔÑÒS�] H UXW J�Ì � J1K U�a J S:],c G¯J ] J W�] J T�^�f K Q:WMWMf&a��*]�U�^:Sõ] H Q
]�T J [XQ3b*W�Y�[\^:W J ]M^
a�U\S&U�azf&a���T J [XQ3b`W(Y1Q�S�� J ^��*]�Q6U\S J T GIH&J S�[XQ K���J S`f&ar� J1K ^6dR!YÚeÉ m ^ G W�Q K�J � K�J W J S­],_Z!YÚeÉg��æLç K�J �*�
K�J W J S­]�W�T J [XQ3b*W GIH&J S�] H&JLKMJ Q KMJ æLç m ^ G W�� J ] G¯JLJ S J Q:Y H W�^:f K Y J �ÒT J W�]�U�S"Q6]MU\^�S��"Q6U K _Z �ÈEÉ K�J � K�J W J S­]�W
] H&J ^��&]MU\a�Q�[ K ^�f*]�U�S � _#Ý(�"W J1K � J ] H Q
]�U\S¨	�U � _ å"_�ætòz] H&J T J [XQ3b`WIT J Y K�J Q:W J ]�^?[ J � J [\WIY1^�a��"Q K Q6�"[ J ]M^?] H&J
^:�*]MU\a�Q6[ Q�WI] H&J S­f"ar� J1K ^6d m ^ G W�� J ] G¯JLJ S�WM^�f K Y J ��T J W�]MU\S"Q
]�U�^:S��hQ6U K U\S"Y K�J Q:W J W#d K ^�a æLç�]�^�æ,ç�ç&_ ³ W
J1Ì �"[\Q�U�S J T J Q K [�U J1K c­] H UXWIUXWZT*f J ]�^�²"S J1K���K Q6S`f&[XQ K U�]�b�U\S�T*UXW�] K U��&f&]MU\^�S�_

� ñ � ©
à�¦ ¤ ©1¢"� ù éR! K Q
Ó?YZY1Q�S?� J dA^ KMG Q K T J T�a�^ KMJ Q�Y1Y1f K Q
] J [�b�Q�YLY�^ K T*U\S � ]�^ K ^�f*]�U�S � �"Q K Q6a��
J ] J1K WEU�de] H"J � KMJ W J S"Y J ^6de �ÈEÉ�] K Q
Ó?YzQ�S"Tª�"Q�Y�® J ]�W�U\à J WEQ KMJ Y�^:S"WMU\T JLKMJ T�_�Ð J�K f&S�] H&J�J�Ì � J1K U�a J S­]
dA^ K ] K Q
Ó?Y(] H Q6]IY1^�S"WMUXW�]�W#^6d�y:çÅü�!YÚeÉ�] K Q
Ó?Y8Q6ShTVÿ­çÅü� (È(Éä] K Q6Ó�Y�_ ³ W J�Ì � J Y�] J T� (È(ÉR��ÿ­çzT J [\Q3b*W

Î:Ú
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’UDP-40’
’TCP-only’

	�U � f KMJ å"_�æ,Î&ö È J [\Q3b*W#U\S�� KMJ W J S"Y J ^6d H b`� K UXTV] K Q
Ó?Y

Q KMJ � J ]�] J1K ] H Q6S�!YÚeÉg��^�S"[�bVT J [XQ3b`W8u{	�U � _ å&_\æLÎ­v�_

¢*)m� ��ª¨© ©@3=<;­
ÑÒS�] H UXW�Y H Q��*] JLK c G¯J Q:T&T K�J W�W J T{] H&J ] K Q6Ó?Y J S � U�S JLJ1K U�S � � K ^:�&[ J a d K ^�aÕQ�] H"J ^ K�J ]�U\YLQ6[�� J1K �

WM� J Y�]�U�� J _�Ý(f K Q��&� K ^:Q�Y H T*U �~JLK W±d K ^:aÜ� K�J �`U\^�f"WrQ6�&� K ^:Q:Y H&J W8U\S�] G ^�U�a��~^ K ]�Q6S­] G Q3b*W1_¬	�U K W�],c�] H&J
d K Q6a J1G ^ K ®{Q6]�] J a��*]�]�^{Q:Y H U J � J S J Q K ��^:�*]MU\a�Q6[�T J [XQ3b�Q�S"T H Q:W(W�] K ^�S � �hQ�WMU\W�^�S�] H&J ^ KMJ ]MUXY1Q6[ KMJ W�f"[�]�W1c
Q�S"T�W J Y�^�ShTr] H&J Q6�"� K ^­Q�Y H T*^ J WgS"^6]Rf"W J Q6S`brY1^�S&S J Y�]�U�^:S*��^ K U J S­] J Tza J Y H Q6S"U\WMa�WgW�f"Y H Q:WRÇ�É«£^ï�c6�`U K �
]�f"Q6[¡Y1U K Y�f"U�]�WI^ K Q�S­b{^6] H&J1K dA^ K a´^6d K ^:f*] J ���&U\S&S&U\S � ]M^ J W�]�Q6�&[\UXW H �"Q6] H W#dA^ K �"Q:Y�® J ]#dA^ KMG Q K T*U\S � _g! H&J
� K ^��~^:W J T±] K Q
Ó?Y J S � U�S J1J1K U\S � WMY H&J a J dA^:[�[\^ G W Q8Y�^�S"S J Y�]MU\^�S*��[ J WMW��"Q K Q:T*U � aßU\S GIH U\Y H arf&[�]MU\�"Q6] H WRQ KMJ
Y1^�S"W�] K f"Y�] J T{�`bVT*UXW�] K U\�&f*] J T K ^:f*]MU\S � � K ^6]�^`Y1^�[XW1_

Î�y
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ï J � J1K Q6[*T*U �~JLKMJ S:]gQ K Y H U�] J Y�]Mf KMJ W H Q3� J � JLJ S�� K ^:�h^­W J T�] H Q
]RWMf&�&�~^ K ] Q��&�&[\U\YLQ
]MU\^�ShW K�JL° f&U K U�S �
W�] K U\Y�]ZW JLK �`UXY J�� f"Q K Q6S­] J1J WL_�ÑÒSV] H&J Ñ�}«!
	 Ù WeÑÒS­] JL��K Q
] J T?ï J1K �­UXY J W#Q K Y H U�] J Y�]Mf K�J u�ÑÒS­]�W J1K �*v&¤�æLç*chÛ6y¦¥¡Q6S"T
^�] H&JLK Q K Y H U�] J Y�]Mf K�J W
¤ Í�ò&c�ÿ"æ�c�y&æ�¥�c:] H&JZK�JL° f&U K�J Tz�"Q6S"T G U\T`] H dA^ KRJ Q�Y H�m ^ G U\W KMJ W JLK � J TzU�S�] H&J S J ] G ^ K ®
^:S�Q � ©
à= Â�I�dè��"Q�WMUXW1c6Q�S"T K ^�f&] J1K W J S"WMf K�J W�] H Q6]g] H&J�m ^ G W K�J Y J U\� J ] H&J U K Q�[�[\^6]M] J Tr�"Q6ShT G U\T*] H �`b�f"W�U\S �
d�Q�U K W�Y H&J T*f"[ JLK WLc*W�f"Y H Q�WeÐ J U ��H ] J T?	hQ6U K�§ f J f&U\S � uAÐN	 § ve^ KeJL° f&U\�3Q�[ J S­]=¤�æ1ÿ"c*ÿQò*c&y:ç¦¥�c&Q6] J Q�Y H [�U\S&®�_
è�^ G¯J � J1K c­] H&J W J � J1K � m ^ G Q6�"� K ^­Q�Y H&J W H Q3� J a�Q6S`bVW�Y1Q6[\U\S � � K ^:�&[ J a�WIQ�WIT J WMY K U\� J TV� J [\^ G _

	�U K W�],c�Q�W�] H"J [�U\S&®*W�U�S�] H"J �hQ�Y�®`�h^:S J S J ] G ^ K ®*W K�J Q:Y H ^ K J1Ì Y J1J T � U � Q��&U�] YLQ6�"Q:Y�U�]MU J WLc K ^:f*] JLK W
Q KMJZJ1Ì � J Y�] J T�]M^�Y1Q KMK br[XQ K���J S`f&az� JLK W¯^6d m ^ G WLc GIH U\Y H?K�JL° f&U K�J Wg[XQ K���J Q�a�^:f&S­]�W¯^6d�a J a�^ K bz]M^zW�]M^ KMJ
] H&JzK ^�f&]MU\S � Q�S"T K�J W J1K �
Q
]MU\^�S�W�]�Q6] J U�S�] H&J�K ^:f*] JLK WL_=ï J Y1^�S"T*[\b�c�Q:WZ] H&J�KMJ W JLK �
Q
]�U�^:S�W�]�Q
] J U\S"Y K�J Q:W J W1c
a�Q6U\S­]�Q�U�S&U\S � ] H&J Y�^:S"W�UXW�] J ShY�b�^�d K�J W J1K �
Q
]�U�^:S"W�U�S�] H&J � K�J W J S"Y J ^6d8S J ] G ^ K ®�d�Q6U\[\f KMJ W�Q6S"T�Y1^�S­] K ^�[
a J W�W�Q ��J [�^­WMW¯� J Y�^:a J W#Y�^:a��"[ J1Ì U�S�� JLK � m ^ G Q K Y H U�] J Y�]�f KMJ W1_ !�^za�Q6U\S­]�Q�U�SV] H&J Y�^:S"WMU\W�] J S"Y�b�^6d KMJ W JLK �
�
Q
]�U�^:S"WgW�]�Q
] J c
] H&J WM^6d§]��ÒW�]�Q
] J#KMJ W JLK �
Q
]�U�^:Sr� K ^6]�^*Y�^�[$ìYï$((ÉÖ¤ Û
y¦¥ G Q�W � K ^��~^:W J T�c GIH U\Y H ] H ^�f �:H�K ^��"f"W�]

Î­Û



YLQ6S�� J � K ^ H U\�&U�]�U�� J [\b J�Ì � J S"WMU\� J T*f J ]M^�U�]�WRfhW J ^�d~� J1K � m ^ G�K�J d K�J W H a J WMW�Q �:J WL_�! H U K T&[�b:c:Q�W�] H&J S`f&a��
� J1K ^�d m ^ G W#^:S�Q�[\U\S&® ��K ^ G WLc:] H&J ]MU\a J Y�^:a��&[ J1Ì U�]�b?^�d�[\U�S"®:�ÒW�Y H&J T*f"[ JLK W�u J _ � _\ce¤ ÿÅò*c"y�ç¾¥§v �:K ^ G WLc­] H f"W
a�Q6®`U\S � U�]«a�^ K�J Q6ShT�a�^ KMJ T&U�Ó?Y�f"[�]¯]M^rW�Y H&J T&f&[ J �"Q�Y�® J ]�WRU�SVQE]�U�a J [�b�a�Q6S&S J1K _ ³ [�[h] H&J W J WMYLQ6[XQ6�&U\[�U�]�b
� K ^��"[ J a�W¯Q K U\W J a�Q6U\S&[\bz� J YLQ6f"W J ] H&J � J1K � m ^ G a J Y H Q6S&UXW�a�W«U�S?Q�[�[h] H&J W J Q K Y H U�] J Y�]Mf K�J WRQ KMJ dAf&S"Y�]�U�^:S"W
^�dg] H&J S`f&ar� J1K ^6d m ^ G WL_ ³ S&^6] H&J1KEK�J Q�WM^�S¡c GIH UXY H UXWZdAf&ShT&Q6a J S­]�Q6[ b J ] K Q K�J [\b J a�� H Q�WMU�à J T�c�UXWZ] H Q
]
a�Q6S`b�^�d�] H"J Q��h^
� J a J S:]�U�^:S J TõQ K Y H U�] J Y�]Mf K�J W�Q KMJ � K U�a�Q K U\[�b�Y�^:S&S J Y�]MU\^�S&��^ K U J S­] J TØQ K Y H U�] J Y�]Mf KMJ W1_
â J YLQ6f"W J ] H"J Ñ�É×Q K Y H U�] J Y�]Mf KMJ UXW�Y1^�S&S J Y�]�U�^:S*��[ J W�WLc&U�S­] K ^*T*f"Y1U�S � Y�^:S&S J Y�]MU\^�S"WZU�S�] H&J Ñ�ÉPY1[�^:f"T�W J1J a�W
]�^��`U\^�[XQ
] J ] H&J � JLK bV� K U\S"Y1U��&[ J ] H Q6]�Y�^:S:] K U\�&f*] J TV]M^�] H&J W�fhY1Y J WMW#^�d�Ñ�ÉäS J ] G ^ K ®*WL_

! H&J W�Y1Q6[\U\S � � K ^��&[ J a�W±^�d#] H&J ÑÒS­]�W JLK ��Q K Y H U�] J Y�]Mf K�J Q K�J?GeJ [\[���®`S&^ G S�c�Q�S"T�Q K�J Y�f KMK�J S­]M[\b
� J U\S � Q:T&T K�J W�W J T�U�SªW J � J1K Q6[�dA^ K Q&_�! H&JLKMJzH Q3� J � J1J S�a�Q6S`b�� K ^��~^:W�Q6[XW#]M^{a�Q�® J ì&ï�((É�WMYLQ6[XQ6�&[ J �`b
K�J T*fhY�U\S � U�]�W KMJ d KMJ W H a J WMW�Q �:J ^
� J1K�H&J Q�Tã¤ å"c�Û*æ�¥�_( ZS&dA^ K ]Mf&S"Q6] J [�b:ch] H&J W J � K ^:�h^­WMQ�[\WZQ KMJ ^�S&[\b��"Q K ]MUXQ6[
WM^�[\f*]MU\^�ShW#] H Q6]�a�U�]�U � Q
] J ] H&J � K ^:�&[ J a�c"�&f*]ET*^�S&^6]EW�^:[�� J U�]��h] H"J Q6a�^�f"S:]Z^�d K�J W J1K �
Q
]�U�^:S�W�]�Q6] J ] H Q
]
S JLJ T&W�]�^�� J a�Q6U\S­]�Q6U\S J T�U\S�] H&J�K ^�f*] J1K WzUXW�W�]MU\[�[#] H&J WMQ�a J _õÑÒSõ] H"J Q ���:KMJL� Q6] J T*� ìYï$((É ¤ Í6ç¦¥�c¯] H&J
W�]�Q6] J W�U\à J UXW ° f"Q�T K Q
]�U\Y�Q�W�Q�[�[ m ^ G W�� J ] GeJ1J SäWM^�f K Y J ��T J W�]MU\S"Q
]�U�^:S�Q K�J Q ���:KMJL� Q
] J T×� H ^ GeJ � JLK cR] H&J
� J1K dA^ K a�Q6S"Y J cIa J Q:W�f K�J TäU\S×] JLK a�WV^6drY1Q�[�[����&[�^*Y�®`U\S ��K Q6] J W1c#UXWV�~^`^ K Q:W�] H"J b×Q K�J W J ]Vf&�ãQ6[\^�S � Q
WMU�S � [ J ���"Q
] H _

³ S&^�] H&JLK Q6�&� K ^­Q�Y H ]�^�� K ^
�­UXT*U\S � Q�T J ] J1K a�U\S&UXW�]�U\Y § ^�ï{U�S�Ñ�É�S J ] G ^ K ®*W#Y�^:S"W�UXW�]�W#^6d J [\U\a�U��
S"Q6]MU\S � ] H&J � J1K � m ^ GõK�J W J1K �
Q
]�U�^:S�W�]�Q6] J U�S�] H&J Y1^ K�JZK ^�f*] J1K WRQ6S"T�dA^�[\[�^ G Qÿä�� ¥ �Ò© ¨ ©Gä�äRQ6�&� K ^:Q:Y H W�U\a�U�[XQ K
]�^ªÈ(U ��J1K�J S­]MUXQ
] J Tíï J1K �`U\Y J WVulÈ�U � W JLK �&vzQ K Y H U�] J Y�]Mf K�J ¤�æ,Út¥�_ãï*^�a JVK�J Y J S­]M[\bª� K ^:�h^­W J TØQ K Y H U�] J Y�]Mf K�J W
¤ y&æ6chÛ:Û�¥�dA^�[\[�^ G ] H UXWIQ6�&� K ^­Q�Y H _�! H&J b?U\S­] K ^*T*f"Y J Y�^:S&S J Y�]MU\^�ShW«] H&K ^�f �:H Ç�É«£^ïVQ�S"TVT&b­ShQ6a�U\Y(�"Q:Y�® J ]
W�]�Q6] J ] J Y H S"U ° f J W¡Q6ShT�f"W J Q�WMU � S"Q6[\U\S � � K ^6]M^*Y1^�[6]�^(W J ]�f&�rY�^:S&S J Y�]MU\^�ShW1_�	"^ K�J�Ì Q6a��&[ J c3U\S±] H"J ïSÚIÝ5ìZ}
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� u å � È�v Ó - { u4± { Í uÌÈ ä å v�v Í - �:u4±K� Í uÌÈ ä å v�v u�ÿ"_ ÿ­v
Ó u - { Í - �Lv�u - { ± { Í - � ± �- { Í - � Í uÌÈ ä å vMv u�ÿ"_ Ú�v
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K Q
]�U�^�Y1^�S"Y J �*]zU\Wr] H Q6]�Y H Q K Q:Y�] J1K U�àLU�S � azf&[�]�U��"[ J1Ì`J T�Q�S"T�T J azf&[�]MU\�&[ J1Ì*J T m ^ G W�� J Y�^:a J W±] K Q:Y�]�Q6�&[ J �
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Ð J S"^ G fhW J ] H&J �&f K W�]�� K Q6]MU\^�]M^�T J ²"S J�¾ à�© ¥6¨  Ò��¦ ¤ ©(�I�dè � ¨�¥ ä�ä1©Gä�_ ³ �&f K W�]M� K Q
]�U�^À¿dÁVUXW
Q:WMWM^*Y�UXQ
] J T G U�] H�J Q�Y H�K�J Q6[���]MU\a J5m ^ G Y�[XQ�W�W*��c"WMf"Y H ] H Q6]Â¿dÁ z�{ ý ¿dÁzQ�S"T°¿ { UXWZà J1K ^"_ ³ m ^ GãG U�] H
WM� J Y�U�²hY1Q6]MU\^�SØu4± � - vIUXW�Y�[XQ�W�WMU�² J T�Q
]Z] H&J WM^�f K Y J Q�WZ� J [\^�S � U\S � ]M^�Y�[XQ�W�W*� x æ±U�d U�]�W(�&f K W�]�� K Q6]MU\^;±�UXW
WMf"Y H ] H Q
]d¿ Á z|{ ý ±£Ój¿ Á _Y�Z^�] J ] H Q
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Ó?Y6c�W�fhY H Q�W
� J W�]�� J�� ^ K ]�� H ^ G¯J � JLK c GeJ Q K�J ^:S&[\bzY�^:S"Y JLK S J T G U�] H�K�J Q�[���]MU\a J�m ^ G W U�S�] H U\WR�"Q6� J1K _^	 K ^:a } ° WL_&uAÿh_�æ3v��
u�ÿ"_ Ú�veU�]ZdA^�[\[�^ G We] H Q
],c"U�d ] G ^ m ^ G W#� J [\^�S � U\S � ]M^�] H&J W�Q6a J Y�[XQ�W�W*�{Q KMJ a J1K���J T�c*] H"J S�] H"J±KMJ W�f"[�]�U�S �
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GIH&JLKMJ Q�[�[��"Q:Y�® J ]�W#� J [\^�S � U�S � ]�^z] H&J W�Q6a J Y�[XQ�W�WIQ K�J ] KMJ Q
] J T�Q�W#WMQ�a J&m ^ G _

}«Q�Y H [\U\S&®�U�S�] H&J S J ] G ^ K ®�UXWzW J1K �`U\Y J T��`b�Q�d�Q6U K WMY H&J T*f&[ J1K [�U\® J ÐN	 § c GIH U\Y H � K ^
�`UXT J W
�"Q�S"T G UXT`] H�� f"Q K Q6S­] JLJ W#Q6ShT m ^ G UXW�^:[\Q6]MU\^�S�_ ÑÒS"W�] J Q�T{^6dgW JLK �`UXY�U\S ��J Q�Y H U\S"T*U\�­UXT*f"Q�[ m ^ G c*] H&J WMY H"J T`�
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Q
]�U�^:S�_ ³ �
Q K U\Q��&[ J
±�Ä Ã Ë UXW±Q�W�W�^*Y1U\Q6] J T G U�] H�J Q:Y H [\U\S&®õu>Æ ��ü v�c GIH UXY H W�� J Y1U�² J W8] H"J f&S K�J W J1K � J T�^ K�K�J WMUXT*f"Q6[«�"Q6S"T G U\T`] H _
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Ð H&J S�] H&JLKMJ UXW#S&^ m ^ G ^:S�] H&J [\U�S"®©±�Ä�ÃË ÷ Ô Ã Ë _

³ Y1^�S"W JL° f J S"Y J ^6def"W�U\S � Q?² Ì`J T�S`f&az� JLK ^�d m ^ G Y�[XQ�W�W J W�UXW(] H Q6]E] H&J Y�^�a��&[ J�Ì U�]�b�^6d¯] H&J
W�Y H&J T&f&[ JLK W(Q
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] J T?U\S­]M^ ° f J f J WI�hQ�W J T�^�S�] H&J Y�[XQ�W�WI^�d�] H&J �"Q:Y�® J ]�WLc&U K�K�J WM� J Y�]MU\� J ^�d�] H&J U K
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] J _
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³ ���:KMJL� Q6]MU\S �/m ^ G W KMJ a�^
� J WrU\WM^�[XQ
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	�U � f K�J ÿ"_\æ�öIu�Q­v ³ WMQ�a��"[ J S J ] G ^ K ®�u��hv#Ç�f&[�]MU\�"Q
] H W�fhY1Y J WMWM^ Ke��K Q6� H

ìI^:f*] JLK Æ#f"W J W�]M^:® J S��&f"Y�® J ]�W�]M^ J S&dA^ K Y J ] H&JzK Q
] J W(^6dg] H&J;Ë m ^ G W ��J S J1K Q
] J T�[\^`YLQ6[\[�b��`b�] H&J�H ^­W�]
Q6]�]�Q:Y H&J T±]M^(] H&JeK ^�f*] J1K _¡Ñ�]�] H&J S J S"Y�^*T J W¡] H&J T J W�]MU\S"Q
]�U�^:SzQ�S"TrY1[\Q:WMW�U\T J S­]MU�² J1K U\S J Q�Y H �hQ�Y�® J ]�� J dA^ KMJ
U�]¯dA^ KMG Q K T&W«U�]e] H&J S J�Ì ] K ^:f*] JLK _ ³ ] K ^:f*] JLK Æ�c­[ J ]I� ÃÄ � J ] H&J W J ]¯^�d¡S J1Ì ]M� H ^�� K ^�f*] J1K WgdA^ K T J W�]�U�ShQ
]MU\^�S
) _gÉgQ�Y�® J ]�W KMJ Y J U\� J T��`b K ^:f*] JLK ÆgT J W�]MU\S J T�dA^ KeK ^�f*] J1KÌ) Q KMJ ^�S&[\b�dA^ K�G Q K T J T�]M^zS J U ��H �~^ K W«U\S�] H"J W J ]
� ÃÄ _¯â J Y1Q�f"W J ] H&J1K�J Y1Q6S�� J a�^ K�J ] H Q6S�^:S J S J�Ì ]M� H ^:�{U\S�� ÃÄ c"�hQ6S"T G UXT`] H dA^ KIJ Q:Y H ^�d¡] H&J S J1Ì ]M� H ^��"W
azf"W�]±� J WM� J Y�U�² J T�_�£ J ] � ÃÄ � Á,� Ë W�� J Y1U�dAb�] H&J Q ���:KMJL� Q6] J T��"Q6ShT G U\T*] H ^6dIY�[XQ�W�WE�ªQ�S"T�T J W�]MU\S"Q6]MU\^�S )
] H Q
]gUXW�dA^ K�G Q K T J T�]�^ES J U ��H �h^ K ü í � ÃÄ c�Q�S"Tz[ J ] � ÃÄ � Á ÷ÉÇ¦� ÃÄ � Á,� Ë û ü í � ÃÄ 	 _�! H&J1K�J dA^ KMJ c6Q K ^:f*]MU\S � ]�Q6�"[ J
J S:] K bVU\WI^�d¡] H&J dA^ K aÎÍ ) � � ��� ÃÄ � Á � � ÃÄ_Ï c GIH&J1K�J ] H&J Y1[\Q:WMW��{Q�S"TV] H&J T J W�]�U�ShQ
]MU\^�S ) f"S&U ° f J [�b{U\T J S­]MU�dAb{Q
]�Q6�&[ J�J S­] K b�_

Ð H&J S{] H&J8K ^�f*] J1K#K�J Y J U�� J WeQr�hQ�Y�® J ] G U�] H T J W�]�U�S"Q6]MU\^�S ) Q6S"T�Y�[XQ�W�W��~c`U�]ZQ�Y1Y J W�W J WR] H&J Y�^ K �
K�J WM�h^:S"T*U\S �rK ^�f&]MU\S � ]�Q6�&[ J(J S­] K b?Q6S"T?T J ] JLK a�U\S J W#Q�W�fhY1Y J WMWM^ K ü dA^ K ] H U\We�"Q:Y�® J ]«d K ^�aò� ÃÄ Q:Y1Y1^ K T*U�S �
]�^r] H&J W J ] � ÃÄ � Á _R! H U\W«]�Q:W�®�UXW¯� JLK dA^ K a J TV�`bz] H&J ã
¦æä���à�¦>ò1�*�Ò�dà(u{	�U � _ ÿh_ åhuA�hvMv�c GIH UXY H f"W J WeQzW�Y H&J T*f&[\U�S �
T*UXW�Y�U\�&[�U\S J ]�^�Q�[�[\^*Y1Q6] J �"Q�Y�® J ]�We]�^�W�f"YLY J WMWM^ K W¯Q:Y1Y1^ K T*U�S � ]�^ K ^�f&]MU\S � �"Q K Q6a J ] J1K W J ] � ÃÄ � Á _R! H"J Q6[ � ^6�
K U�] H a dA^ K ] H UXW H Q:Wg� J1J SV� K ^
�`UXT J T�U\S?W J Y�]�U�^:S?å&_ y&_\æ�_ ! H&JZK ^�f*] J1K ] H&J S?�"f*]�WR] H&J �"Q�Y�® J ]RU\S�] H&J(° f J f J

æLç­Ú
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	�U � f K�J ÿ"_ Í*ögâe[�^*Y�®VT*UXQ �:K Q�a�dA^ K ] H&J ï*Ç ³ ì�! K ^�f*] J1K

^�d ) Q�S"T�Y�[XQ�W�WÃ�VQ6]#] H&J [\U�S"®VWMY H"J T*f&[ J1K ^�d�[\U�S"®�]M^�u>Æ ��ü v�_g! H&J ]�U�a J Y1^�a��&[ J�Ì U�]�b�^�d T J ] JLK a�U\S&U\S � ] H&J
S J1Ì ] H ^����`b?] H"J T*U\W�] K U\�&f*]M^ K U\WIY1^�S"W�]�Q�S­]IQ:We] H&JLKMJ Q KMJ ² Ì*J T{S`f&ar� J1K ^6d�S J U ��H �h^ K WL_

H;F²J�F�H øGM,X¹W;\�iKM²W;X

Ð H&J S m ^ G W?Q K�J Q�T&T J T×Q6ShTäT J [ J ] J T�cI] H&J�K ^�f*]�U�S � ]�Q6�&[ J W{Q K�J a�^`T&U�² J Tä]M^ K�J�mhJ Y�]V] H&J
�"Q�S"T G UXT`] H�K�JL° f&U K�J a J S­]�W�Q:WEdA^�[\[�^ G WL_ ³ WMWMf&a J Q m ^ G�KMJ,° f J W�] G U�] H Y1[\Q:WMWd�ÔQ6S"TÔ�"Q�S"T G UXT`] H�- UXW
K�JL° f&U KMJ T�]M^�� JEJ W�]�Q6�&[\UXW H&J T�� J ] GeJ1J S�Qr�hQ K ]MUXY�f&[XQ K W�^:f K Y J Q�S"T?T J W�]�U�ShQ
]MU\^�S ) _ ³ �"Q6] HCÐ U\W#W J [ J Y�] J T
WMf"Y H ] H Q6]Lc"dA^ KZJ Q�Y H [�U\S&®ªu>Æ ��ü v í Ð chU�]ZUXW#] K f J ] H Q6] ü í � ÃÄ Q�S"T � ÃÄ � Á,� Ë Í - Ó=ÔgÃË c GIH&J1K�J ÔgÃË U\WI] H&J
[\U�S"®zY1Q��"Q�Y1U�]�b:_�! H"JIK ^:f*]MU\S � ]�Q��&[ J�J S­] K b±UXW ] H&J S�a�^`T&U�² J T�W�fhY H ] H Q
] � ÃÄ � Á,� Ë	Ñ � ÃÄ � Á,� Ë Í - _^ï`U\a�U�[XQ K [\b�c
] H&J Q6[\[�^*Y1Q6] J T?�"Q�S"T G UXT`] H U\WIT J Y K�J a J S:] J T GIH&J S m ^ G W#Q K�J ] J1K a�U\S"Q6] J T�_R! H&J � J1K � m ^ GPK�J W J1K �3Q6]MU\^�S"W
Q KMJ ^�S"[�bz® J �&]«Q
]g] H"JZJ S"T H ^:W�]�W���U\Sz] H&J Y1^ K�JeK ^�f&] J1K WgQ6ShTr] H&JZJ T ��JIK ^�f*] J1K WgY�^:S&S J Y�]MU\S � Q6f*]�^�S&^:a�^�f"W
WMb*W�] J a�WzQ ���:KMJL� Q
] J T�W�]�Q
] J UXW�® J �&]L_ã�Z^6] J ] H Q
]z] H&J [\U�S&®ØQ:T*a�U\W�WMU�^:S�] J W�]z]�Q6® J WûØ�u�æ3v�]�U�a J�GIH U\Y H
UXWrazf"Y H WMU�a��&[ J1K c�dA^ K U\S"W�]�Q�S"Y J c ] H Q�S�] H&J Q�T*a�UXWMWMU�^:S�] J W�]�WrU\S ¤ Í�Í`c�ÿ"æ6cRÛ6Ú¦¥ GIH UXY H T J � J S"T�^�SØ] H&J
U\S"T*U\�`U\T*fhQ6[ K�J W J1K �
Q
]�U�^:S"WIQ6[ KMJ Q�T*bVa�Q:T J ]�^�^6] H"J1K
m ^ G W�Q6S"T�Q KMJ��:J S JLK Q�[�[\bVY�^:a��&[ J1Ì _ ³ [\WM^"c"] H&J [\U\S&®
W�Y H&J T&f&[ JLK W H Q3� J ]M^ªW JLK �`UXY J�m ^ G W�^:S�� JLK �ÒT J W�]MU\S"Q6]MU\^�S�� JLK �ÒY�[XQ�W�W8�"Q:W�UXW1c�U K�K�J WM� J Y�]MU\� J ^�dIS­f"ar� J1K ^�d
m ^ G WR] H&K ^�f ��H ] H&J [�U\S&®�_g! H&J S`f&az� JLK ^�d K�J d K�J W H a J W�WMQ ��J WR^�S?Q�[\U�S"®�fhW J T��­bz] H"J WM^6d§]��ÒW�]�Q
] JZK�J d K�J W H

æLç:y
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u�Q­v u��hv

	�U � f K�J ÿ"_ å&öIu�Q­v#È�b`S"Q�a�UXY8!¡^:® J S�âef"Y�® J ]±uA�hv#È(UXW�] K U\�&f*]�^ K
a J Y H Q6S&UXW�a´U�S ³ ðnìZ}¯}Ô¤ y:Î¦¥¡UXWI�h^:f&S"T J T��`b?Ø�u>À ¾ v�c GIH"J1K�J.¾ UXW#] H"J S`f&ar� J1K ^�d m ^ G Y�[XQ�W�W J W#Q6S"T
ÀÜ] H&J S`f&az� JLK ^6d T J W�]MU\S"Q6]MU\^�S"WL_

+¬)mÒ ìN.�6�î � ±n±9<�0®±Ò352;¦�6n§�Ó ê:6n§3«2Ô8ª¨¦�� ¥ 6©�/0Y.

Ð J Y H Q K Q:Y�] JLK U\à J Q m ^ G �`b�] H&J �"Q K Q6a J ] J1K WVu�Á � - v�c GIH&J1K�J Á�UXWr] H&J a�Q Ì U�azf&a WMU�à J ^�d
Q�S­bÔ�"Q:Y�® J ]z^6dI] H"J*m ^ G Q6ShT - UXW±] H&J Q3� J1K Q �:J�K Q
] J ^6dI] H&J*m ^ G _�! H UXWrUXWrWM[�U ��H ]�[�b�T*U �~JLKMJ S­]±d K ^:a
] H&Jûm ^ G �"Q K Q�a J ] JLK W(U\Sª] H&J�m f&UXTÔa�^*T J [g^6d¯] H&J � K�J �`U\^�f"W8W J Y�]MU\^�S�_û	�[�^ G W8Q K�J ] H&J S �:K ^:f&� J T�U\S­]M^
Y1[\Q:WMW J W �"Q:W J T�^�S�] H&J U K a�Q Ì U�azf&aÏ�"Q:Y�® J ]gWMU\à J W«Q6S"Tz] H"J U KRK Q6] J _ ³ WMWMf&a J ] H Q6]R] H"J1K�J Q K�J0§PK�J Q6[���]MU\a J
Y1[\Q:WMW J WLcRQ6S"T G U�] H�J Q�Y H Y1[\Q:WMW.��Q�W�W�^*Y�UXQ
] J Qªa�Q Ì U�azf&a �"Q�Y�® J ]�W�U\à J Á Á Q6ShT K Q
] J ^6d - Á _ ³ m ^ G
� J [\^�S � W¯]M^�Y�[XQ�W�W��?U�d�] H&J a�Q Ì U\arf&aòWMU\à J ^6d¡U�]�W#�hQ�Y�® J ]�WeUXW#[ J WMW¯] H Q6S²Á Á Q6ShTVU�]�W K Q
] J UXWIQ
]I[ J Q�W�] - Á _
! H&J9m ^ G=Ù WZY�[XQ�W�WZUXW�T J ] JLK a�U\S J T�Q6] m ^ G W J ]Mf"��Q6S"T GIH"J S�] H&J Q��&�&[\U\YLQ
]MU\^�S�W J S"T"W�U�]�W(T&Q
]�Q��"Q�Y�® J ]�W1_
! H&J U\S ��K�J W�W K ^�f&] J1K U\S"W J1K ]�W�] H&J�m ^ G=Ù W(Y1[\Q:WMWEUXT J S­]�U�² JLK U�Sª] H&J !�Ýnï�² J [XT�^�dR] H&J Ñ�Éã�"Q�Y�® J ] H&J Q:T J1K
� J dA^ KMJ dA^ K�G Q K T*U�S � U�]I]M^�] H&J S J ] G ^ K ®~_ ³ ]I] H"J U�S �:KMJ WMW K ^�f*] J1K W#Q6S"T{U�S�] H&J Y�^ K�J8K ^:f*] JLK W#Q�[�[ m ^ G We^�d
] H&J WMQ�a J T J W�]MU\S"Q6]MU\^�SªQ�S"T�Y1[\Q:WMWEQ K�J a JLKM�:J T�Q�S"T H Q6S"T*[ J TªQ�WEQ{WMU\S � [ J9m ^ G _EÐ J S&^ G W H ^ G�H ^ G c
�`b�� K ^
�­UXT*U\S �?� f"Q K Q6S­] JLJ W#]�^?] H&J Q ����K�J1� Q
] Jnm ^ G c"] H&Jr� f"Q K Q6S­] J1J WZ^6d«U\S"T*U\�`U\T*fhQ6[ m ^ G WZU\S�] H"J Y1[\Q:WMW
Q ����K�J1� Q
] J Y1Q�S{� J�J ShW�f K�J T�_

	�[\^ G WrQ KMJ W H Q�� J T�Q
]±] H&J U\S ��K�J W�W�S&^*T J ]M^ H Q3� J Q
]ra�^­W�]zQ�WMU\S � [ J �"Q:Y�® J ]±�"f K W�]r� J dA^ KMJ
æLç`Û



a J1K�� U\S ��G U�] H ^�] H&JLK�m ^ G WL_�! H Q6]«UXW1c­Q m ^ G Ò G U�] H �hQ K Q6a J ] J1K WIu>Á � - vgU\WRW H Q�� J T G U�] H ]M^�® J S��&f"Y�® J ]
G U�] H �&f"Y�® J ]eWMU\à J ÁõQ�S"T�]�^�® J S K Q
] JÂ- uI	�U � _ ÿh_ åhu�Q­v�v�_ Ñ�d�] H&J&m ^ G Ò�UXWeW JLK �`UXY J TV�`b�QzÐN	 § WMY H&J T*f&[ J1K
Q6]IQ�[\U\S&®�uÌÆ ��ü v�c*] H&J T J [\Q3b?�~^�f"S"T{dA^ K Q��"Q�Y�® J ]I^6d�] H&Jnm ^ G�Õ×Ö U\W � U\� J S{�`b

Õ Ö ÷ Á
- Í

Á �WØ=ÙÔ Ã Ë Í å Ã Ë×Ú u�ÿ"_ y:v

GIH&JLKMJ å Ã Ë Q�S"T�Ô Ã Ë Q KMJ ] H"J � K ^��hQ � Q6]MU\^�S?T J [\Q3b?Q�S"TVYLQ6�"Q:Y�U�]�b�^6d¡] H&J [�U\S&® K�J WM� J Y�]�U�� J [\b�Q�S"T¹Á �WØ=Ù UXW
] H&J a�Q Ì U�azf&a �"Q:Y�® J ]#WMU�à J Q6[\[�^ GeJ T?dA^ K Q6S`b?�"Q:Y�® J ]eU\S�] H&J S J ] G ^ K ®¨¤ ÿQò¦¥�_��Z^ G c*U�d�] H&J5m ^ G � J [�^:S � W
]�^z] H&J Y�[XQ�W�W���c`] H&J S|Á�Ó=Á Á Q6S"T - Å - Á Q�S"TV] H f"W GeJ8H Q3� J � ´ Ó �2Û´ Û _R! H&JLKMJ dA^ K�J c

Õ Ö Ó Ü ÁÃ�� Ë ÷ Á Á- Á Í
Á �*Ø�ÙÔ Ã Ë Íæå Ã Ë&Ú u�ÿ"_ÂÛ6v

! H Q
]IUXW1c&Ü ÁÃ�� Ë UXWe] H&J T J [\Q3b��~^�f"S"T?dA^ K ] H&J Y1[\Q:WMW��?Q
]I[\U�S&®ªuÌÆ ��ü v�_gÐ J YLQ6S J Q�WMU\[�b?W H ^ G ] H Q
]
] H&J T J [XQ3b{�~^�f&ShT+Ü ÁÃA� Ë H ^�[XT&W�dA^ K ] H&JÒm ^ G J � J S�Q6d§] J1K U�]EUXW(Q ���:KMJL� Q
] J T G U�] H ^�] H&JLK;m ^ G W(� J [\^�S � U�S �
]�^�] H&J W�Q6a J Y�[XQ�W�W1_ ³ W�W�f"a J ] H Q
] m ^ G Ò�UXWra J1K���J T G U�] H ú ä æV^�] H&JLK9m ^ G Wr^�dZ] H&J W�Q6a J Y1[\Q:WMW
��Q6S"T�W H Q6� J TÔ]�^�Q�WMU�S � [ J �hQ�Y�® J ]±�&f K W�],_�! H&J a�Q Ì U\arf&a �&f K W�]±] H&J Q ����K�J1� Q
] JÒm ^ G YLQ6S H Q3� J UXW
ú�Á Á _g! H f"WLc�] H&JZK�J WMf&[�]�U�S � Q �:��K�J1� Q6] J T m ^ G Y1Q�S�� J Y H Q K Q�Y�] JLK U\à J Tr�`bz] H&J ]M^�® J S*���&f"Y�® J ]R�"Q K Q�a J ] JLK W
u�ú�Á Á c - Ø6v�c GIH&JLKMJ ] H&J Q �:��K�J1� Q
] J �"Q�S"T G UXT`] H�- Ø{U\W8] H&J WMf&añ^6d K Q6] J W±^6de] H&J �hQ K ]MUXY�U\�"Q
]�U�S �Cm ^ G W1_
! H&J T J [\Q3b��~^�f&ShT�^ �~JLKMJ T��`b�ÐN	 § ]M^{] H&J Q �:��K�J1� Q
] J U\W(] H"J SÉÝ �2Û´=Þ Í � � ÞZßà Ííå Ã Ë _zè�^ G¯J � J1K c~] H UXW
T J [\Q3b��~^�f&ShT?Y1Q�S&S&^6]e� J f"W J T�U\S?] H&JEJ S"T`��]M^�� J S"T?T J [\Q3b��~^�f&S"T?dA^ K ] H&J&m ^ G Ò�c`� J Y1Q�f"W JÂ- ØE�
Q K U J W¯U�S
Q�T*b`S"Q6a�UXY J S`�`U K ^�S&a J S:] GIH&J1K�J&m ^ G Ò�a�Q3b�a J1K���J(G U�] H T*U ��J1K�J S­] m ^ G W#Q
]ZT*U �~JLKMJ S­]¯]�U�a J WL_«ðEU\� J S
] H Q
] - Ø Å ú - Á Q6[ G Q3b`W H ^�[XT&W�] K f J c�Q?T J [\Q3b��h^:f&S"T�^�d Ý � ÛÝ ´ Û Í � � Þ�ßà Í å Ã Ë G U\[�[ Q6[ G Q3b*W H ^�[XT�dA^ K ] H&J
Q ����K�J1� Q
] Jûm ^ G Q6S"TØ] H&J Y�^:S"W�]MU�]Mf J S:] m ^ G WL_Ô! H U\W�UXWz^�d�Y�^:f K W JVJ,° f"Q6[�Ü ÁÃA� Ë �¯] H"J1K�J dA^ K�J c dA^ K9m ^ G Ò
GeJ Y1Q�S�f"W J ] H&J T J [XQ3bV�~^�f&ShT�^6d�Ü ÁÃA� Ë ^:S�] H&J [�U\S&®�U�S�U�]�WEY�^:a��&f*]�Q6]MU\^�S�^�d J S"T`��]M^�� J S"T�T J [XQ3b{�~^�f"S"T�c
U KMK�J WM� J Y�]�U�� J ^6d GIH Q
] m ^ G W�Q KMJ Q �:��K�J1� Q
] J T G U�] H U�]rQ6S"TÔQ
]rQ�S­b�]MU\a J Q�W8[\^�S � Q�WE] H&J bÔQ K�J ^6de] H&J

æLçQò



W�Q6a J Y�[XQ�W�W1_RÈ J � J ShT*U�S � ^�S GIH Q
] m ^ G WIQ K�J �hQ K ]Z^6d¡] H&J Q ����K�J1� Q
]�U�^:S�]MU ��H ] JLK T J [XQ3b?�~^�f&ShT&WZY1Q�S�� J
^:�*]�Q�U�S J T×� H ^ GeJ � J1K c"^:f K ^��*Þ J Y�]MU\� J U\W(]�^{^:�*]�Q�U�S�T J [XQ3b��h^:f&S"T�] H Q
]8UXW(U\S"T J � J S"T J S:]�^�d¯Y�^:S"W�]�U�]�f J S­]
m ^ G WL_

! H&J [�U\S&®�WMY H"J T*f&[ J1K U\S­] K ^*T*f"Y J WRWM^�a J T J [XQ3b­��Þ�U�]�] J1K U\S�] H&J ] K Q
Ó?Ye�"Q�W�W�U\S � ] H&K ^:f ��H ] H"J [�U\S&®�_
! H UXW�U\W K�J a�^
� J TØQ
]�] H"J�K�J Y J U\�`U�S �ªK ^:f*] JLK �`b K�J W H Q6�"U�S � ] H&J ] K Q6Ó�YVf"WMU�S � ]M^:® J S��&f"Y�® J ]�Wr� J dA^ KMJ
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K Q
] J UXWza J Q�WMf KMJ T�_ýÚ¯^�a��"Q K U\S � YLQ6[\[����&[\^`Y�®`U\S ��K Q
] J Wz^6d�T*U ��J1K�J S­]�W�Y H&J a J W�U\W�T*U�Ó�Y1f&[�]Lc«� J YLQ6f"W J U�]
T J � J S"T&W�^:Sõa�Q6S`b�d�Q:Y�]M^ K W�WMf"Y H Q:W�Q K�K U\�
Q6[e�"Q
]M] JLK Sä^6d K�JL° f J W�]�W1c«] H&J T*f K Q6]MU\^�S�^�d�] H&J Y1Q6[\[XW1c«] H&J
�"Q�S"T G UXT`] H�K�JL° f J W�]?WMU�à J WL_äÑÒSä] H&J Y1Q:W J ^6dEÐ ï*É cg] H&J Y1Q�[�[����"[�^*Y�®`U�S �ªK Q
] J W�Q6[XW�^�T J � J S"T&W�^:Sõ[\U\S&®
�"Q�S"T G UXT`] H Q:T*� JLK ]�U\W J a J S­]�W1_ !¡^�S&^ K a�Q�[�U\à J ] H&J W J8J��~J Y�]�W GeJ f"W J ] H&J dA^�[\[�^ G U\S � W�] K Q6] JL� b�_g! H&J YLQ6[\[��
�&[\^*Y�®`U�S ��K Q
] J WzQ K�J ^��*]�Q6U\S J T�Q:W±Q�dAf&S"Y�]MU\^�SØ^�d - ÷ôóõ c GIH&J1K�J w�U\W±] H&J{K Q6] J ^6dZQ KMK U��
Q�[\W±Q�S"T�æ ìNö
UXWE] H&J a J Q6S H ^�[XT*U\S � ]MU\a J ^�d¯] H&Jûm ^ G WL_�	�[\^ GÏK�JL° f J W�]�W H Q3� J Q�f&S&U�dA^ K a T*UXW�] K U\�&f*]�U�^:SÔQ:Y K ^:W�W(] H&J
S J ] G ^ K ®�c,] H Q
]gU\WLc
] H&J W�^:f K Y J Q�S"TrT J W�]MU\S"Q
]�U�^:S�Q KMJ¯K Q�S"T*^�a�[\b±Y H ^:W J S G U�] H f"S&U�dA^ K a�T&U\W�] K U��"f*]MU\^�S�Q6S"T
Q6] J Q�Y H WM^�f K Y J Q KMK U�� J±G U�] H Q6S J�Ì �h^:S J S­]�U\Q�[ T&U\W�] K U��"f*]MU\^�S�_�! H&J �"Q6S"T G U\T`] H WMU\à J ^6dR] H&J�KMJ,° f J W�]EUXW
Ô ìe÷ c GIH&J1K�J ÔãU\Wg] H&J YLQ6�"Q:Y�U�]�br^�d�Q8[\U�S"®�Q�S"T ÷ U\WRQ±S­f"ar� J1KR�:KMJ Q
] JLK ] H Q�S�æ�_4	&^ K ] H&J Ð ï&É�WMY H&J a J c
] H&J f&��T&Q6] J � J1K U\^`T�U\WEW J ](Q
]dÜ�]MU\a J W�] H&J U�S­] J1K ��Q KMK U��
Q�[�]MU\a J _(! H&JzJ�Ì � J1K U�a J S­]�W�Q K�J � J1K dA^ K a J T�^�S
] H&J ]M^:�h^:[�^ � b?W H ^ G S{U\S/	�U � _"Í*_\æLå&_

ÑÒSý	�U � _ ÿh_ Ú&c�Ð ï&Ég�Ò!*Ü KMJ � K�J W J S­]±] H"J Y1Q�[�[����&[�^*Y�®`U\S ��K Q6] J W�dA^ K Ð ï*É G U�] H Ü�f&��T&Q
] J{K Q
] J _
Ý(�"W J1K � J ] H Q
]�] H"J � JLK dA^ K a�Q6ShY J ^6d#}¹ï&ð´WMY H"J a J U\W±Y1^�a��"Q K Q��&[ J ]M^�] H Q
]±^�deÐ ï*ÉßW�Y H&J a J W1_�! H UXW
W H ^ G W�] H Q
]V[\U\S&®õ�hQ6S"T G UXT`] H Q�T*� J1K ]MUXW J a J S­]�W�Q�S"T×W�f"�"W J,° f J S­]{Q��&�&[\U\YLQ
]MU\^�S�^�d8Ð ï&É��"Q
] H W J [ J Y��
]�U�^:S�Q6[ � ^ K U�] H a�T*^ J WIS&^�]�^ ��J1K Q6S`b{Q:T*�
Q6S­]�Q ��J _�ï`U\a��&[ J S J�Ì ]M� H ^:��W J [ J Y�]MU\^�S��hQ�W J T�^�S�[\^*Y1Q6[���a J ] K U\Y
� J1K dA^ K a�W KMJ a�Q K ®3Q��&[ J�G¯J [�[�_ ³ [XW�^�^��"W J1K � J ] H Q
]r] H&J W�Y H&J a J WÒïVï&ð�Q�S"Týï*É¹	 GIH UXY H�H Q3� J W�U\a�U�[XQ K
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’WSP-T2’
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’ESG’
’SSG’
’SPF’

	�U � f KMJ ÿh_ Ú&ö�ÚeQ�[�[����&[�^*Y�®`U\S �zK Q
] J WIQ:WIQrdAf"S"Y�]�U�^:S�^�d - _ ÷ ÷ Í�ç

Y1^�a��&[ J�Ì U�]�b{Q�WI}¹ï"ðßf&S"T J1K ��� J1K dA^ K aòWMf&�"W�]�Q6S­]�U\Q�[�[\bVY�^:a��"Q K�J T?]M^?}¹ï"ð�_
	�U � _XuAÿh_ y­v#W H ^ G W#] H&JrJ���J Y�](^�S�Y1Q�[�[����&[�^*Y�®`U\S ��K Q6] J W GIH&J S�Q � U�� J S m ^ G�KMJ,° f J W�]ZU\W(T*U��`UXT J T

U\S­]M^õ] G ^ KMJ,° f J W�]�W G U�] HãH Q6[�dr] H"J �"Q�S"T G UXT`] H�J Q:Y H _ È(f J ]M^ KMJ T*f"Y�]MU\^�SÊU\SPd K Q � a J S­]�Q6]MU\^�S�c�] H&J
� J1K dA^ K a�Q6S"Y J WMU � S&U�²~Y1Q6S­]�[�b�U\S"Y K�J Q:W J T�dA^ K �~^6] H }¹ï"ð Q6ShT�Ð ï*É�Q�WEU\S"T*UXY1Q
] J T��­b�] H&J �&[\^6]�W8}�ï&ð(�ÒÍ
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] K�JL° f&U KMJ TØdA^ K }¹ï&ð�cRU\a��&[ J a J S­]MU\S � Ð ï*ÉR�ÒÍ
K�JL° f&U KMJ W�] H"J ] G UXY J ] H&J Q�a�^:f&S­]{^�d�W�]�Q6] J U\S×] H&J�K ^�f*] J1K W?Q6ShT�] G U\Y J ] H"J Q6a�^:f&S­]V^6d±� K ^*Y J WMWMU�S �
�~^ G¯JLK _Zè�^ G¯J � JLK }¹ï&ð(��Í K�JL° f&U KMJ WI] G UXY J ] H&J S`f&az� JLK ^�dRa J W�WMQ ��J WIdA^ K W J ]M]MU\S � f"��Q m ^ G ch�&f*]E] H UXW
UXWIQ6[XW�^�] H&J Y1Q:W J8G U�] H Ð ï*Ég��Í*_g! H&J �"Q:W�UXY KMJ W�f"[�]IUXW#] H Q6]I] H&J ] H&K ^�f �:H �&f*]I^6d�] H"J S J ] G ^ K ®?U�ShY K�J Q�W J W
GIH&J S m ^ G W¯Q KMJ � K ^�® J SVT*^ G S{U�S­]M^�WMa�Q6[\[ m ^ G WeT&f J ]�^�] H&J � J ]�] J1K f"W J ^6d�S J ] G ^ K ®��hQ6S"T G UXT`] H c&Q6S"T
] H U\W#� J S J ²&]�YLQ6S�� J8J Q:W�U\[\b?Q�Y H U J � J T G U�] H ] H&J }¹ï&ðÏWMY H&J a J(GIH&J S�Y1^�a��"Q KMJ T�]M^�] H&J Ð ï*É�WMY H&J a J _
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’ESG-2’

	�U � f KMJ ÿh_ y"ö�ÚeQ�[�[����&[�^*Y�®`U\S �zK Q
] J W GIH&J S m ^ G WIQ K�J T&U��`UXT J T{U�S­]�^?W J � J1K Q6[�WMa�Q6[\[ JLK¹m ^ G W

Ú¯f K�K�J S­] Q K Y H U�] J Y�]�f K�J W�W�f"Y H Q�W�ÑÒS­]�W J1K �±Q6[ KMJ Q�T*b H Q3� J«H U ��H W�]�Q
] J WMU\à J Q6S"T J W�]�Q��&[�UXW H a J S­]�^�dhazf&[�]�U��"[ J
m ^ G W8YLQ6SÔ^�S&[\b J�Ì Q�Y J1K �"Q
] J ] H&J WMYLQ6[\U�S � � K ^��"[ J aËdAf K ] H&JLK _óï`^�f"WMU�S � ] H U\W±Q��&� K ^:Q:Y H U�Sª] K Q�T&U�]�U�^:S"Q6[
Q K Y H U�] J Y�]�f KMJ UXWRS&^�]¯Q8�`U\Q��&[ J ^��*]�U�^:S�_�Ç�f&[�]�U��hQ
] H Q K Y H U�] J Y�]Mf K�J W G U�] H�K ^�f*]�U�S � �"Q K Q6a J ] J1K WgQ K�J � J ]�] J1K
WMf&U�] J T{]�^ K�J T&f"Y J �"Q�S"T G UXT`] H d K Q � a J S­]�Q
]�U�^:S�_

+¬)�
 ¯B0�å�0;<!�=352 ¦�6n§ ¥ 3Â¦(§�2^0�§C3Â§Cé
0�³[<�6A2^6*é
6�.
! H&J(� ^:Q�[h^�d�] H&J ³ ðnìZ}¯}�� K ^�]M^*Y�^:[hUXW¯]M^�a�Q�U�S­]�Q6U\S?] H"J Y1^�S"WMU\W�] J S"Y�b�^�d K�J W J1K �3Q6]MU\^�S"WL_�Ñ�d�Q
]

J Q�Y H�K ^:f*] JLK Æ�dA^ K Q6[\[&T J W�]�U�S"Q6]MU\^�S"W ) Q6S"T�Y�[XQ�W�W J Wo�~c ú ËYÏc� Ñ� � ÃÄ � Á,� Ë ÷ ú Ë×øÏc� Ñ� � ÃÄ � Á,� Ë Í©ù ÃÄ � Á c6] H"J S KMJ W JLK �
�
Q
]�U�^:S"WZQ KMJ W�Q6UXT{]M^?� J U\S�Y1^�S"WMUXW�] J S­](W�]�Q
] J _e! H&J �"W J f"T&^6�ÒY�^*T J ^6d ³ ðnìZ}¯}�U\W(W H ^ G S�U\S¨	�U � _¡uAÿh_ Û�v�_
! H&J ³ ðnì�}«}�� K ^6]�^`Y1^�[*f"W J W«W�^�d§]��ÒW�]�Q
] J Wg[\U�® J ìYï�((É�Q�S"T¶úE}�ïVï`Ñ,ì�c��&f*]«� J YLQ6f"W JIKMJ W JLK �
Q6]MU\^�S�W�]�Q
] J UXW
^:S�Q?� J1K ��T J W�]MU\S"Q
]�U�^:S�� JLK �ÒY�[XQ�W�WZ�hQ�WMU\WLc�¦§��äQàM©Gä1©Gà�÷ ¥ ��¦��
¢ à�©>ç�àM©Gä â ¤ ©Gä�ä ¥ � ©�ä ¥ àM©?�6¢ ¥9� ©
à= �ã�©Gä��l¦§¢ ¥ ��¦��
¢

æ,Í&æ



� ©Gà= �� ¨�¥ äBä�ò ¥ ä�¦æä�_g}R� J1K b �üû W J Y�^�ShT&WIu K�J d K�J W H ]�U�a J � J1K U�^*T"v�c6dA^ KgJ Q�Y H T J W�]MU\S"Q
]�U�^:S ) Q6S"T.�~c�] H&J#K ^�f*] J1K
ÆIU\S`��^�® J W � ¾	¿ Ê~Ê~Ê,ý~Ê À � u � ù � Ê Ø~þ � � ) � � � ä � ä v8uA] H&J �"Q K Q�a J ] JLK WEÄ±Q�S"T ü Q K�J U � S"^ K�J T"vZdA^ K
Y1^�a��"Q K U\S � ] H&J Y�f"arf&[XQ
]�U�� JeK�J W J1K �
Q
]�U�^:S"W�^6d"] H&J U\S"Y�^:a�U\S �8K�J d K�J W H a J W�W�Q ��J W G U�] H ] H&J Y�f KMK�J S­] KMJ W JLK �
�
Q
]�U�^:S"W�Q6ShTÔW J ShT*U�S � U�]�W±^ G S K�J d K�J W H a J WMW�Q �:J WL_ ³ K�J d K�J W H a J WMW�Q �:J WM� J Y�U�² J WE] H&J T J W�]�U�ShQ
]MU\^�S ) c
Y1[\Q:WMWo�rQ6ShT�] H"J Q�W�W�^*Y�UXQ
] J T��hQ6S"T G UXT`] H Ä
_�! H&J WM^�f K Y J S&^*T J ^6d J Q�Y H9m ^ G W J ShT&W U�]�W KMJ d KMJ W H a J W�WMQ ��J W
]�^r] H&J U�S �:KMJ WMW¯S&^*T JEJ � J1K b �|û W J Y1^�S"T"W1c`W�]�Q
]�U�S � U�]�WIT J W�]�U�S"Q6]MU\^�S�c*Y1[\Q:WMW#Q6ShT?U�]�W K Q6] J _ ³ ]#] H&J U\S �:KMJ WMW
S&^*T J Q�[�[ K�J d K�J W H a J WMW�Q �:J W�^6d�QÔ�"Q K ]MUXY�f&[XQ K T J W�]�U�ShQ
]MU\^�S�Q6ShTõY1[\Q:WMW�Q KMJ Q �:��K�J1� Q6] J TØQ6S"T�Q�WMU�S � [ J
K�J d K�J W H a J WMW�Q �:J UXW�W J S­]I]�^�] H&J S J�Ì ]�� H ^��¡_«Ð H&J S�Q m ^ G ] J1K a�U\S"Q6] J WLc*] H&J WM^�f K Y J W�]M^��hWZW J S"T*U\S � U�]�W
K�J d K�J W H a J W�WMQ ��J W¯Q�S"T�] H&J �"Q6S"T G U\T`] H{K�J W J1K � J T�dA^ K ] H"J&m ^ G U\W J � J S­]�f"Q6[\[�b�]�U�a J T{^�f&]#Q�S"T K�J [ J Q:W J T
U\SÔ] H&J S J ] G ^ K ®�_�! H&J Y�^ KMJ�K�J d K�J W H Y1b`Y1[ J UXW±W H ^ G Sª^:Sª[\U\S J W�ç­Í3��æLå&_�£ J ]�] H&J�K�J W J1K � J T��"Q�S"T G UXT`] H
^:S�] H&J ^�f*] � ^:U�S � [\U\S&®*WrU\Sõ� ÃÄ dA^ K Y�[XQ�W�WE��Q�T&T�f"��]M^�Ämÿ±_ª£ J ]z] H&J{KMJ d KMJ W H a J W�W�Q ��J W K�J Y J U�� J TÔ�`b
K ^�f*] J1K ÆEdA^ K T J W�]MU\S"Q6]MU\^�S ) d K ^�a S J U �:H �h^ K WrS&^6]�U�S�� ÃÄ Q�S"T K�J d K�J W H a J W�WMQ ��J W±^ K U � U\S"Q
]�U�S � Q
]�] H&J
K ^�f*] J1K c�T*f K U�S � ] H&J � K�J �`U�^:f"W KMJ d KMJ W H � J1K U�^*TÔQ�T&Tªf&�ª]M^�Q{]M^6]�Q6[ �"Q�S"T G UXT`] H ^6dWÄ�È�_û�Z^6] J ] H Q6]�] H&J
K�J d K�J W H a J W�WMQ ��J W#^ K U � U\S"Q6]MU\S � Q
]Z] H&JrK ^�f&] J1K U�]�W J [�d«Q:T&T�f&��]�^ ù ÃÄ � Á _Y	�U K W�]LcüÄ�È#U\WEY�^:a��"Q K�J T G U�] H Ämÿ
Q�S"T�U�d�Ä�È ÷ Ä=ÿ±c*] H"J±KMJ W JLK �
Q6]MU\^�S"W#Q K�J U�S�Y1^�S"WMU\W�] J S­]IW�]�Q6] J Q�S"T�S&^��"Q6ShT G U\T*] H S J1J T{]M^�� J�KMJ [ J Q�W J T�_
! H&J�K ^�f*] J1K W�U\a��&[�bØW J ShT&WzQ KMJ d KMJ W H a J WMW�Q �:J ]�^ J Q�Y H S J1Ì ]�� H ^�� ü í �<ÃÄ G U�] H Y1f KMK�J S­]�Q6[\[�^*Y1Q6] J T
�"Q�S"T G UXT`] H � ÃÄ � Á,� Ë _

ì J W J1K �
Q
]MU\^�ShW�YLQ6Sõ� J Y�^�a J U\S"Y�^:S"W�UXW�] J S­],c«U�_ J _�c*Ä�È�t÷ Ämÿ±ce� J Y1Q�f"W J ^�d m ^ G ] J1K a�U�ShQ
]MU\^�ShW1c
[\U�S"®ªd�Q�U�[\f K�J W�Q6S"T�Y�^�S­] K ^:[«a J W�WMQ ��J [\^:W�W J WL_�!¡^ÔY�^ KMK�J Y�]±] H&J U\S"Y�^:S"W�UXW�] J ShY�U J W GeJ Y1^�S"WMUXT J1K ] H&J ] G ^
W J �"Q K Q6] J YLQ�W J WLö(u�æ3v�Ä�È ý Ämÿ±c�Q6S"T�u�Í�vÂÄ�È x Ämÿ±_(! H&J ² K W�]EY1Q�W J UXW H Q�S"T*[ J T��`b�[�U\S J W�y
�ÒÎ�Q6ShT�æ,Í�^�d
] H&J �"W J fhT*^6�ÒY�^*T J _(! H&J ]M^6]�Q6[�U�S"Y1^�a�U\S � �"Q�S"T G UXT`] H Ä�ÈIU\W�² K W�]8T*U\�­UXT J T�U�S­]�^CÄ { c�_\_�c�Ä � Ñ� WMf"Y H ] H Q
]EdA^ K
J Q�Y H ü í �<ÃÄ cÌÄ Ë Ó � ÃÄ � Á,� Ë c�Q�S"T�] H&J SªdA^ K±J Q:Y H ü í � ÃÄ c � ÃÄ � Á,� Ë UXW8f&��T&Q
] J T G U�] H Ä Ë Q6S"T�Q K�J d K�J W H
a J W�W�Q ��J U\W�W J S­]8]M^ ü G U�] H ] H&J S J1G �"Q6ShT G U\T*] H Ä Ë _�! H"J W J Y1^�S"TªY1Q:W J c�Ul_ J _\coÄ�È x Ämÿ�UXW ��J S J1K Q6[\[�b
a�^ K�J T*U�Ó?Y�f&[�]Lc�Q6S"T K�JL° f&U KMJ WedA^ K Y�U\S � ] H"J f&�"W�] K�J Q�a K ^�f*] J1K W#]M^ K�J T*fhY J ] H"J U K ^�f&] � ^:U�S � �"Q6S"T G U\T`] H _
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Ð J T J WMY K U\� J ] G ^�] J Y H S&U ° f J WZ]M^VY1^ K�KMJ Y�]I] H U\W�U�ShY�^�ShW�UXW�] J S"Y1b�_I! H&J ² K W�]�a J ] H ^*T�f"W J WI] H&J d�Q:Y�]Z] H Q
]
] H&J f&S"T JLK [\b`U�S �zK ^�f*]�U�S � � K ^6]�^*Y�^�[gulW�f"Y H Q�W�Ýnï&Éd	gv¯U�S*dA^ K a�W#Q6[\[ K ^�f*] J1K WeQ��h^:f*]I[�U\S&®�d�Q�U�[\f K�J WL_gÐ H&J S
Q K ^:f*] JLK [ J Q K S"WzQ6�~^�f*]�Q�d�Q6U\[ J T�[\U�S"®~cgU�]�] J1K a�U�ShQ
] J Q6[\[ m ^ G W�] H Q
]zfhW J ] H Q6]�[\U�S"®~_Ô! H&J W�^�d§]��ÒW�]�Q
] J
K�J d K�J W H a J Y H Q6S"U\WMa G U\[\[R] H"J S J � J S­]MfhQ6[\[�b KMJ [ J Q�W J ] H&J �hQ6S"T G UXT`] HØKMJ W JLK � J T�dA^ K ] H&J W Jóm ^ G W±f"W�U\S �
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t�²At©�ªz�|���t�w���t��@z�|���t� 
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¿ ¹ Â�Ö< �Ä�y�����|�v�s�z*}�w��¡c5C�  C� �Û{x&���'|~x�«¢´Ã�u��x�«¢Ä��'t���t©}1c�x&����C� �á�w
b�y�t� 6�m�¤Û{Ö��m«�Ä Õ·x�}¤z�Ö�w���z*|��uv��m�*w&z*w��'w�yá�x�}¤t©��w��ED¯|�}¤z*x����'tGF¯t��ªz*w���}� H��Ç*ý�û)IKJ;È�ÐL�!ý�ÇªÉ�Ì	M5Nªú�Ð�È�Ç�ý�÷/O�P&c�³�x3b ¹ Á�Á �  
¿ À�Â=Dj ·Ä���������s�t¥x&���¶t�z-x�yæ NÄàÕ8��x&��t���w��*��d§w��;�¢��z�t�����t'zjr���x����f�m��v�|��ut�t���|��uv� QN'ú�Ð¢È'Çªú2È'ÐR�<Ç*ÊTS�Ð%U

V�üW�mÿ)Ì&Ç�ÊTS�ÐL�¢Í�È�Ð S��¢Ð¢ÈX�6þ���S�Ç�ÊY��ÈZ�!ý�Ç\[Y�^]�]_I�Ð~Ë�Ð�c'C�x&����x&��b¥À »�»�»  
¿ º Â�´! !á�t��*v�t��¥x&���¸t�z	x&y�  Ö¯µ5F¯�àÖ�t�d§�*t�}�s ¼ ��t��*sut©x��¸Ö.t������ªz�|�w��¦�m��z�t���}¤|�w���}� `N'ú�Ð¢È'Çªú2È'ÐG�<Ç*ÊTS�Ð%UÌ&Ç�ÊTS�ÐL�¢Í�È�Ð S��¢Ç�ù	�¤÷2�¢Ç�È%S�Ç�È'ù¤øa�¢Ç�È�Ì�ö�û�Ð%�^]_b�I�Ð)Ë�Ðlc�C��u�ut;À »�»�»  
¿ � Â=Dj ±á@t��*}�t���x�}Ãx&����Ö< ±Û{x�y�y~x&v�t��© �µ�t���w����cD¯t��*|��±x&z�|���t!Ä�y�v�w��*|,z*su�ãd§w��4³N|��u|��;���dD¯t�y~x3bGD�|~}�z*��|��u��z*t��Ö�w���z*|��uv�|��Ee�t'z���w��*��}� fN\gHg�gihuÇ�Ê�ú�ùZIj�qýY�k�-ö�ú2I\c º À*ö Á ¹�¹	l Á ¹ Á"c ¹ Á_m �  
¿ Ò�Â=Dj �á�t���}¤t��±x�}mx&���¥Ö� �Û{x&y�y�x�v�t��� KD¬x�z�x<�ut�z��@w�����}� �À����ft��� ���Ç�È�ú�Ð�Í�û*ÈZ�+n;Ê&É)ÉÂc���x�v�t�} � Ò�Ò lo�ap Ò&c ¹ Á�Á�À� 
¿ q&Â=Dj �á�t���}¤t��±x�}mx&���¥Ö� �Û{x&y�y�x�v�t��� KD¬x�z�x<�ut�z��@w�����}� �À����ft��� ���Ç�È�ú�Ð�Í�û*ÈZ�+n;Ê&É)ÉÂc���x�v�t�} ��»���lo��¹�» c ¹ Á�Á�À� 
¿ p Â=Dj �á�t���}�t���x�}�x&���	Ö� AÛ{x&y�y�x�v�t��© f�jÊ&Ð�ÊkJ;È�Ð%�!ý&Ç\[±ùZI-r�ú2Ì
g�Ì�I@�m�*t���z�|~�'t�«�Ó¯x&y�ylc ¹ Á�Á�Àu 
¿ m&Â<µ� &á@t��*}�w��jx&����µ2 �F�|�����t���z� uÄ�v�v��*t�v�x�z*|�w��<w6d�|���z�t����ut�zq|���z�t�v���x�z*t��;}�t��*��|���t�}8}�z�x�z*t� �NasutGvj�hc ¹ Á�Á�mu 
¿ Á&Â=Dj 4á�t��¤z�}¤t��±x�}� �D�b���x��-|~��á�t�s�x±��|�w��{w�d�µ�suw���z�t©}�z�«��@x�z�s¶Ä�y�v�w���|�z�s���}�d§w��-Æ@w��-�j�u�u|~��x&z�|�w��/e�t�z¤«��w��*��}� fN\gHg�gwhuÇ�Ê�ú�ùXIKx¯ö�Ð¢ý��fÊ�Ð�Í�ûy�qý&ú�Ð�Ç�ý�É�c�À p ö q »zl{p�� c ¹ Á_m�À� 
¿ ¹�» Â�Ö< �á���x���t���c5D; �Æ@y~x&�*��c�x����	µ2 �µ�sut��u��t��© Ã�¢��z�t�v���x�z�t©��}�t��*��|~�'t©}!|���z*sut{|���z*t��*�ut'z.x&����su|�z�t��'z��u�*t�ö·Ä��w���t��*��|�t��� 8üW�R��|o}�~_~6c7C��u��t ¹ Á�Á �  
¿ ¹�¹ Â;Æ¯  Û- {Æ�x�}�}*x&�����*x�}1c{³>  F; ¬Ä��u|~��|�c;x&����Dj ¯r4w���}�y�tLb� �D¯|~}�z*��|��u��z*t��PÖ.w���z�|��uvÙ�.|�z�s ¼ �u�u«�´6|��ut³�x&�*v�|���x&y�D¯t�y~x3b¥�!}¤z�|��fx�z�|�w��6 fN�g�g�g�h�Ç�Ê&úuùZIj�mý��
�jö�ú7I\c ¹ m"ö º�� m l�º Ò�Á&c�³�x&����s ¹ Á�Á »  
¿ ¹ À�Â=Dj �Æ@y�x����2 Yr�sut�D¯t�}�|�v��£�msu|�y�w�}�w��us`b×w�d�z�sut�D�Ä¯Ö���Äê�¢��z�t�����t'z��!��w�z�w��'w�y�}� ���Ç�ý©û)I;ýTSExk�8õ

�aN��G��v�õ�õ�c�Ä��uv���}�z ¹ Á�Á�m� 
¿ ¹�º Â�Ö<  ´! 8Æ@����Ú� ®Äà��x�y����uy���}8d§w��<��t'z���w��*����t�y~x3b�c·�!x��¤z���ö-e�t'z���w��*���!y�t��-t���z*}�|��>|�}�w�y~x�z*|�w��Ã �N�g�g�ghuÇ�Ê&úuùZI�Nªú)S'ý�Ç	��I�hAø�È�ý�ÇªÑ
c ºop ã ¹ é�ö ¹�¹Z��l2¹ À ¹ c ¹ Á�Á ¹  
¿ ¹Z� Â�Ä; jD¯t���t��*}Lc�µ2 ��{t�}�s�x±��c�x����¦µ2 .µ�sut��u��t��� ¡Ä���x&y\b�}¤|~}�x&���£µ�|��;�uy~x�z*|�w��Ùw6d;x�Õ·x&|��®ë¯��t��ut�|��uvÄ�y�v�w��*|,z*su�® H��Ç�ý©û�Imý^SWxk�8õ��aN��G��v�õ�õ�c���x&v�t�} ¹	l2¹ À*c ¹ Á�m�Á� 
¿ ¹ Ò�Â=Dj �á�y~x����ft'z�x�yæ mÄ��pÄ���su|�z�t©�ªz�����tEd§w���D¯|�²At���t���z*|�x&z�t©�®µ�t��*��|~�'t©}� �N'ú�Ð¢È'Çªú2È'Ð��<Ç�Ê^S�Ðlcu³�x3b ¹ Á�Á�mu 
¿ ¹ q&Â=Dj z��x�z�Ú!t'zqx&y� �r6��x����@�m�uv�|��ut�t��*|���v��q��z�t���}¤|�w���}�z�w ¼ µ��!Õ� �Ì&Ç�ÊTS�ÐL�%[�Ê�Ð��X�¢Ñ�È�ö�ú�þ��¤ý±ù�÷�S��¢ÐæÇ�Ê^�¸ûZ�^]�|_I�Ð~Ë�Ð�c¼ �'z�  ¹ Á�Á�Á� 

¹�º q



¿ ¹zp Â<Û- �Ä���w�}�z*w�y�w��Aw��uy�w�}�t'z�x&y�  ¼ ����t©������|��uv¥z�sut-�u�*w��'t�}*}�|��uv��'w�}�z¬w6d!w���«��ut��fx&���°ë¯w�µ®��x&z�s°�'w��-«����z*x&z�|�w��Ã ���ý�ö�Çªú2Ê�É6ý^SWn�Í,þ±ø���÷uÈ�È�Ì0JjÈ'ÐL�!ý�Ç\[�ù�c p ö p�p)l Á�m"c ¹ Á�Á_mu 
¿ ¹ m&Â<Û- ÃÄ���w�}�z*w�y�w��Aw��uy�w�}¬t�z;x&y� fë¯��x�y�|�z�bpw6d.µ�t��*|���t�á�x�}¤t©��Ö�w���z*|��uvhö�ÄÜ�!t��Md§w��*�fx&����tj�mt��*}��At��ªz*|���t� ��Ç�ý�û)IqýTS;xk�4õ"�aN��G��v@õ®õ�c ¹ Á�Á_mu 
¿ ¹ Á&Â{�ª A³Nx�z�z*xft�z� Ax&y� �r4��x&��}�|�t���z�x&���Nµ�z*t�x��*b�«¢µ�z�x�z*t;�mt���d§w����fx&���'t{w6dmÖ.w���z�|��uv¥�!��w�z�w��'w�y�}LöHD¯|�}¤z*x����'tF¯t��'z�w���}���}� 6´Ã|��u�>µ�z*x&z�t� ���ý�ö�Çªú2Ê�É@ý^S0Nªú�Ð�È�ÇªúAÈ�Ð%�!ý&Ç\[�Í)ú�þ�ÿfü¯Èªù�È�Ê�Ç*û*ø�Ê�ú2Ì�gqË'÷�È'ÇªÍ�È�úAû�È1cfq&ö Ò&Á l m p c¹ Á�Á�Ò� 
¿ À » Â�Ö< �Û¬�ut��*|��	t�z�x&y� ·Ä�v�v���t�v�x�z*|���v-Ö�µaF¯�q«���x�}¤t©��ë ¼ µ	Ö.t�Ô��ut©}�z�}� HN'ú�Ð¢È'Çªú2È'Ð��<Ç�Ê^S�Ðlc{e�w��2  ¹ Á�Á p  
¿ À ¹ Â�Ö< 4Û¬�ut��*|��°t�zjx&y� �ë¯w�}�Ö.w���z*|���vN³pt���s�x��u|~}¤�f}<x���� ¼ µ��!Õ¾�q��z�t���}¤|�w���}� yN'ú�Ð¢È'Çªú2È'Ð��<Ç�Ê^S�Ðlc�C�x&�Ã ¹ Á�Á_mu 
¿ À�À�Â�Ö< ·Û¬�ut���|��×t�z�x�yæ ¶µ���x�y�x��uy�t®ë¯w�µ��m�*w���|~}�|�w��¶r�s���w��uv�s�á���²2t��f³Nx���x&v�t���t���z� /��Ç�ý©û�I¬ýTS�xk�8õ

�aN��G��v�õ�õ�c ¹ Á�Á_mu 
¿ À º Â�Ö�x&����x&y4t'z{x&y� �Õ4y�w��Øv��*w��u��|��uv�d§w����*t������'|��uv��*t�}�t��*�±x&z�|�w��®�*t�Ô��u|���t��-t���z*}#d§w���v���x&��x&��z�t�t��®��t�y~x3b}�t��*��|���t� fNªú�Ð�È�ÇªúAÈ�Ð-�;Ç�ÊTS�Ð¢ÿ)Ì�Ç*ÊTS�ÐL�¢Ç�Ê���÷uÊ&É����.ý��f�¤Ì�È'É�Ê&Ñ���ù�È'Ç	�©Í�û�ÈX�^]_|�I�Ð)Ë�Ð�c�C���y�b ¹ Á�Á p  
¿ À � ÂGFj ��qx&��}�w��	t'z¯x�yæ @­�t��p��x&v�t�öq|�z*x�  t�t�  y��uy�  v�w����±s�z���y��©z*�*x��'t�}�  s�z*��yæ ��4Ê��qÇ�È�úAû�È=�¯È'Ç\[�È'É�È'Ñ�J;Ê�Ð�Í�ý�ú2Ê�É�4Ê�Ï�ý&Ç�Ê�Ð¢ý�ÇªÑ
c2C��uy\b ¹ Á�Á p  
¿ À�Ò�Â;�- �á�t��*�ut'z.t�z�x&y� ·Ä��pÕ4��x&��t��@w�����d§w���D�|�²At���t���z�|~x�z�t©�pµ�t��*��|���t�}� �N'ú�Ð¢È'Çªú2È'Ð��<Ç�Ê^S�Ðlc�³Nx3b ¹ Á�Á�m� 
¿ ÀYq&Â<µ� �e�t�y�x�������|,z*|�t�z�  x&y� AÄ¯�ux&��z*|���t.�u�*w��Aw���z�|���x&y��*w���z*|���v"ö4Ä¦y�w���x�y�|�Ú�t©��Ô�w�}·��w���z�|��uv<x��u�u�*w�x���s6 2��Ç�ý©û�I

N�g�g�g�N\J��Rv;��v�õ�c�À »�»�»  
¿ À p Â���  ­P  D¯| í���}¤z���x¥x&����Æ¯  µ�  µ���s�w�y�z�t��6 ¯r4t��*�-|���x&z�|�w���D¯t'z*t��ªz*|�w���d§w��GD¯|,²2��}�|��uvNÆ@w����u�uz*x�z*|�w���}� ;Nªú'�S'ý&Ç	��Ê&ÐæÍ�ý&úE��Ç�ý�û�È'ù�ù�Í)ú�þ
�4È�ÐæÐ¢È'Ç�ù�c ¹�¹ ö ¹	lo� c�Ä��uv���}�z ¹ Á�m »  
¿ ÀYm&Â=Dj �Õ�t��*�*x���|�c�Ä< uá�t��ut���í�t©x&cux����	Ó; 2�As�x��uv� fe�t'z���w��*��}¤�u����w��¤z#d§w��.�j�uy�z�|��-t©��|~x-«!x-�u|�}*�'��}*}�|�w��	w�dz*t��ut�z�x&�u����w�x���sÃ ;�mý���÷Aö�Ð¢È'ÇWJjÈ'ÐL�!ý�Ç\[�ù;Ê�úAÌkN��a��J±c�ÀYq&ö ¹ À�q p)lA¹ À�m » c ¹ Á�Á �  
¿ À&Á&Â�Ö< �Û- ÃÛ{x�y�y~x&v�t��© ¬ÄÜ³p|��u|��j�u��D¯t�y~x3bNÖ.w���z*|���v�Ä�y�v�w��*|,z*su�¨ß�}�|��uv�D¯|�}¤z��*|�����z�t©�°Æ@w����u�uz*x�z*|�w��Ã 

N�g�g�gwhuÇ�Ê&úuùZIj�mý��
�jö�ú7I\c�À�Ò&ö p&ºzl m � c5C�x�����x&��b ¹ Á p_p  
¿ º�» Â=C�  C� �Û{x��*��|�x&«�´6�u��x&«�Ä¯�'t���t�}� �´Ãw�w���«�Õ8�*t�t�Ö.w���z�|��uv<ß¯}¤|��uv0D¯|,²2��}�|���v�Æ@w����u�uz*x�z*|�w���}� 7N�g�g�g�M{xk�4õhuÇ�Ê&úuùZI�J;È�Ð%�!ý&Ç\[�Í)ú�þ6c ¹ ö ¹�º�»�lA¹���¹ c�Õut��u����x&��b ¹ Á�Á º  
¿ ºu¹ Â=C�  C� �Û{x&���'|~x�«¢´Ã�u��x�«¢Ä��'t���t©}�x&����C� 2á�t�su��t���}� GD¯|~}�z*��|��u��z*t���c6}*��x�y�x��uy�tj�*w���z*|���v¥��x�}¤t©�Nw�����t©�ªz�w��*}w�d4y�|����	}¤z*x�z*t�}� �N\g�g�g���ý�ö�ÇªúAÊ&É4ý�úQ�2È�É�È�û'Ð¢È�Ìkx¯Ç�È�Ê±ù�Í)ú3�mýY�k�-ö�ú�Í�û�Ê�Ð�Í�ý�ú�ù�c ¼ �ªz*w��At�� ¹ Á�Á�Òu 
¿ º À�Â=C�  C� �Û{x&���'|~x�«¢´Ã�u��x�«¢Ä��'t���t©}.x&���°µ2 �³p�u��z�s`b� {ÄY��x�z�su«æ½�����|���v�x�y�v�w��*|,z*su�òd§w��¯y�w�w���«�d§�*t�t;�*w��uz�|��uv� 

N�g�g�g�M{xk�8õAh�Ç�Ê&úuùZI�J;È�ÐL�!ý�Ç\[&Í)ú�þ�c�Õut��u�*��x&��b ¹ Á�Á p  
¿ º�º Â=C�  C� uÛ{x&�*|~��x�«¢´Ã����x�«¢Ä���t���t©}mx&���¥³> �µ��Aw�s��Ã ·µu��x&y~x&��y�t¬y�|��u��«¢}�z�x�z�t¬|���z*t��*�ut'z��*w���z*|��uv� ���Ç*ý�û)I�Nªú�Ð�È�Ç	�ú2Ê�Ð�Í�ý�ú2Ê�É��mý�ú)S'È'Ç*È'ú2û*È�ý&ú�J;È�ÐL�!ý�Ç\[
��Ç�ý�Ð¢ý©û*ý&É ù�c ¼ �ªz*w��At�� ¹ Á�Á�m� 
¿ ºY� Â�´! �Û¬t�w���v�|�x���|�}Lc�Ö� �Û¬�ut���|���cYFj &�·t��*|�}Lc&x&���k�� �µ�|��±x��*x���í¤x&�6 ��m���'|�t���z�e�t'z���w��*�jë¯w�µ;�m�*w���|�}�|�w��u|��uvá�x�}¤t©�Ùw��¾��t���e�w���t°r���x����¶µ�s�x��u|���v� iN\gHg�g�Maxk�8õ h�Ç*Ê�úuùZI�J;È�Ð%�!ý&Ç\[�Í)ú�þ6c¬��x&v�t�} � m�À l Ò »u¹ cÄ��uv���}�z ¹ Á�Á�q� 
¿ º Ò�Â;Æ¯ uÓ�t����u��|~���2 mÖ.w���z*|���v-�¢�&d§w��*��x&z�|�w��®�m�*w&z*w���w�y� ·ü���� c ¹�» ÒYm"c�í��u��t ¹ Á_m�mu 

¹�º5p



¿ º q&Â��· �Ó��u�j�uy�t'z�x����¥µ2 �µ�w�y�w���x3b� AÄ�y�v�w��*|�z�su��d§w��jD¯x&z*xjÆ@w����;�u�u|~��x&z�|�w���e�t'z���w��*��}Lö4�@x&��z!�qx&�����¤�ª 
�mý©Ì�È*Ë��qý&Ç�÷uý&Ç�Ê�Ð�Í�ý�úhc ¹ Á�m_qu 

¿ ºop Â��· 8Ä< 8Ó��u�j�uy�t�z� �Ä��uw&z*sut��-Ä��ux���z�|���t�D�|~}�z*��|��u��z*t��×µ�suw���z�t©}�zj�@x�z*s�Ä�y�v�w��*|�z�su�® QN\g�gHg�huÇ�Ê�ú�ùZI
�mýY�k�-ö�ú2I\c º Á&ö Á�Á�Ò lA¹©»�»�º c�C��u�ut�Á ¹  

¿ º m&Â=C� �³> 7C�x�²2t<x&���pÕ� �Ó; A³Nw�}*}� �Ä¡Ö.t©}¤�Aw���}�|���tcD¯|�}¤z��*|�����z�t©�NÖ.w��uz�|��uv�Ä�y�v�w���|�z�su�´d§w��{Æ@w����u��z*t��
e�t'z���w��*��}� fN\g�gHgihuÇ�Ê�ú�ùXIj�mýY�k�-ö�ú2I\c º�» ö ¹zp ÒYm l2¹zp q�À*cYC��uy\b ¹ Á_m�Àu 

¿ º Á&Â�´! ��{y�|�t��u�*w����2 E�qýY�k�-ö�ú�Í�û�Ê&ÐæÍ�ý&ú�J;È�Ð�ù�ÿ
�AÐ�ý©û�øuÊ±ùªÐ�Í�û�õ�È'ù*ù�Ê�þ�È
�mÉ�ý��YÊ�ú2Ì��-È'É�Ê&Ñ� j³N�©Û¬�*x±��«¢Ó�|�y�ylce�t����mw��*�~c ¹ Á�q �  
¿ ��» Â=Dj {�{w�������w��uÚ�t�y�|�}� ·õpö�ÉÎÐæÍ ÷�Ê�Ð§ø�ü¯ý�ö�Ð�Í)ú�þuV4ùªÍ)ú�þ0�;Í �.ö�ùªÍ)ú�þE�qýY��÷2ö�Ð�Ê&ÐæÍ�ý&úuù�Umõ�I��7IRh2øuÈ'ùªÍ~ùª mß��u|���t��¤«}�|�z�b�w6dmÆ�x&y�|�d§w����u|~x&c�µux&��z*x�Æ@�*�uÚ�cu³Nx��*��s ¹ Á�Á p  
¿ ��¹ Â<µ� ��{�@t�w��×x������� mµ�s�|��Ã ��m�*w���|��u|��uvuD�t�z�t�����|��u|�}¤z�|~��D�t�y�x3b×Û¬��x&��x&��z�t�t�}j|���Äqr.³ e�t'z���w��*��}� 

N�g�g�g�M{xk�8õAh�Ç�Ê&úuùZI�J;È�ÐL�!ý�Ç\[&Í)ú�þ�c'q�ã%q�é�ö m º m l m�Ò » c_D¯t���t��j��t�� ¹ Á�Á_mu 
¿ � À�Â{­P -´6x�|æ  Æ�x���x���|,z�bÜ�m�uv�|���t�t��*|��uvØw6d®���q«���x�}�t��¡e�t�z��@w�����}¶�.|�z�sà³N�@´4µ2 ¢Nªú�Ð¢È�ÇªúAÈ�Ð��<Ç*ÊTS�Ð%U

V�üW�mÿ)Ì&Ç�ÊTS�ÐL�£��É�Ê�Í¤�¢Ð¢ÈZ�6þY�¤û�Ê*÷7�¤È'ú�þY�^]_]�I�Ð)Ë�ÐlcA³Nx&����s�À »�»�»  
¿ ��º Â;ëj u³�xfx&���®�· �µ�z*t�t��u��|�}¤z�t�  ¼ �®��x�z*s®}�t�y�t��'z�|�w��{d§w��.z*�*x&���¯�.|�z�sp��x&�����.|~��z*s�v���x&��x&��z*t�t�}� H��Ç�ý©û�IN'ú�Ð¢È'Çªú2Ê�Ð�Í�ý�ú2Ê�É��mý�ú)S'È'Ç*È'ú2û*È-ý�ú�J;È�Ð%�!ý&Ç\[k��Ç�ý�Ð¢ý�û�ý&É ù�c ¼ �ªz*w��At�� ¹ Á�Á p  
¿ ��� Â��· �³> �³pt��*y�|�� x&���¦Ä; �µ�t�v�x&y�yæ ÜÄ Õ·x&|�y~}�x6d§t�D¯|�}¤z��*|�����z�t©�£Ö.w���z�|��uv��!��w�z�w��'w�yæ ¡N\g�g�g¥huÇ�Ê�ú�ùZI

�mýY�k�-ö�ú2I\c�À p ö ¹ À�m »zl2¹ À�m p c�µ�t���z*t��;�At�� ¹ Á p Áu 
¿ � Ò�Â=C� u³pw
b�  ¼ µu�!Õ/F¯t���}¤|�w��pÀ� müW�R��cAÀ º À�m&c ¹ Á�Á�m� 
¿ � q&Â��· u�qx��	x����®Ó< �µ���s��uy�Ú��*|��u�ut� mµ�z�x&v�t���Ö.t�d§�*t�}�spr�|���t���}ed§w���Ö¯µ5F¯�� =��É�ý�Ï�È�û*ýY�zc'e�w��2  ¹ Á�Á p  
¿ �5p Â��· A�qx&�px&���NÓ< �µ���s��uy�Ú��*|��u��t� ��¬��µuµ���Ö�ö2ÄÞµ�|����uy�tjÖ.t©}¤t�����x&z�|�w��p³pt���s�x&�u|~}¤�´d§w���z�sutj�¢��z�t��*�ut�z� 

�mýY��÷2ö�Ð�È�Ç��mý��
�jö�ú�Í�û*Ê&ÐæÍ�ý&úuù�ü�ÈZ�©Í�ÈX�gc2À&Á�ã�À�é�c�Ä��u�*|�y ¹ Á�Á�Áu 
¿ � m&Â�Ä;  �� ��qx&�*t���sfx&���¥Ö�  Û- �Û{x&y�y~x&v�t��� 2Ä¾v�t���t���x&y�|�Ú�t��-�u�*w���t�}*}¤w��m}¤s�x&�*|��uvjx&�u�u�*w�x���s-z�w�Å�w��Ù��w���z��*w�y|���|���z�t�v��*x&z�t©�°}�t��*��|���t�};�ut'z���w��*��}1ö-r�sut	}�|���v�y�t'«��uw���t¥��x�}¤t� �N\gHg�g�Maxk�8õ¦h�Ç�Ê&úuùZI�JjÈ'ÐL�!ý�Ç\[&Í)ú�þ�c¹ ö º����Yl�º Ò p coC��u��t ¹ Á�Á º  
¿ � Á&Â�Ö< 8�·t���y��fx&�Ã °Õ�x&��y,z�«æz*w�y�t���x&��z;�u�*w�x��u��x�}�z;w�d���w���z�|��uv�|��*d§w����fx&z�|�w��Ã §�qýY��÷2ö�Ð�È�Ç
JjÈ'ÐL�!ý�Ç\[�ù�Ê&úAÌN	�5�;J�c p c ¹ Á�m º  
¿ Ò » Â;Æ¯ Ã�·w�����x±�±x�y�x�|lc�Û- 8Æ@s�x����*x���w��¤z�b:c2x����ue< 6µ�su|���x�z�w���|� �ë¯w�µp��x�}�t�����w���z�|��uv®x&y�v�w��*|�z�su�¨|����¢��z*t'«v��*x&z�t©�	µ�t�����|~�'t�}.�@x�����t'zRe�t'z���w��*��}� ���ý�ö�Çªú2Ê�É4ý^S�n�Í,þ±ø���÷uÈ�È�Ì0JjÈ'ÐL�!ý�Ç\[�ù�c p ö Á�Á lA¹�¹ À*c ¹ Á�Á_mu 
¿ Ò ¹ Â��·  �qx&�fx����ft'z�x&y� Ãá.Û{Ö��Zö�Ä£Õ8��x&��t���w��*�±d§w���µ���x&y~x&�uy�t�Ö.t©}¤w��u�*��t�Ö.t©}¤t�����x�z*|�w��Ã KNªú�Ð�È�ÇªúAÈ�Ð��<Ç*ÊTS�Ð%UÌ&Ç�ÊTS�ÐL��÷�Ê�ú��¤Ï�þ�Ç�÷2��S�Ç�ÊY��ÈZ�!ý�Ç\[Y�^]�]_I�Ð~Ë�Ð�c'C��uy\b�À »�»�»  
¿ Ò�À�Â�á¬ ·Ö�x�í¤x�v�w���x&y~x&�>x&���×³> qÕ�x�|��fx��Ã °Ä Ö.t©}¤�Aw���}�|���t�D¯|~}�z*��|��u��z*t���µ�suw���z�t©}�z�«��@x�z�s�Ö.w���z*|���v�Ä�y�«v�w��*|,z*su�à�.|�z�sNÄ���z�w��uw���w���}�µ`b�}�z*t��f}� jNªú�Ð�È�ÇªúAÈ�ÐL�!ý�Ç\[&Í)ú�þ�ÿ�ü�È'ù�È*Ê&Ç�û�øNÊ�ú2Ì
gmËª÷�È�ÇªÍ�È'ú2û*È1c�À*ö Ò ¹	l q�Á"c³�x&����s ¹ Á�Á ¹  
¿ Ò º Â<µ� 6Ö�x&�fx��Ã ���r.�Zö6Ä��°�¢�fx�v�tfr��*x���}���w��¤z��m�*w&z*w���w�y�d§w��{z*sut��¢��z�t�����t'z� ���Ç�ý�û)IfNªú�ÐæÉ¨I�ý^S0J;È�ÐL�!ý�Ç\[��Ç�ý�Ð¢ý�û�ý&É ù�c�e�w��2 �À »�»�»  

¹�º m



¿ Ò � Â�³�  �ª �Ö.t�|��fx&�-x&���;Ä< ±­�t�|�}*}� �µ�t���}�|,z*|���|�z�b<x&��x�y�b�}�|�}�d§w��q}�|��j�uy�x&z�|�w���}4��|�x�y�|���t�y�|�suw�w��<��x�z*|�w���}� a��Ç�ý©û�I|�O�©5}/s�Í)ú�Ð¢È'ÇG�AÍ¤�jö�É�Ê�Ð�Í�ý�úª�mý&ú�SXI\c���x&v�t©}.ÀYm�Ò l À�m�Á&c ¹ Á_m�q� 
¿ Ò�Ò�Â�Ä; 2µ�t�v�x�y�y� �r�sut-³pw���t�y�|��uv¥w�d!Ä��ux���z�|���t-Ö.w���z*|���v¥|���D¯x&z*x®Æ@w����;�u��|���x�z�|�w���e�t'z���w��*��}� WN�g�g�g

huÇ�Ê&úuùZIj�mý��
�jö�ú7I\c�À�Ò&ö m�Ò l Á�Ò*coC�x�����x&��b ¹ Á p_p  
¿ ÒYq&Â�Ä; @µ�t�v�x&y�y�  ¼ ��z*|��fx�y���|~}�z*��|��u��z*t�����w���z�|��uvÔd§w��f��|��¤z*��x&y.y�|���t'«¢}¤�.|�z*��sut©����x�z*x°�ut�z��@w�����}� «N�g�g�g

huÇ�Ê&úuùZIj�mý��
�jö�ú7I\c�À p ö À »u¹	l À » Á&c�C�x&����x��Mb ¹ Á p Á� 
¿ Ò p Â�Ä; �µ�t�v�x&y�yux&���-³> �µ�|���|� �ÄÙÕ·x�|�y~}�x6d§tjD¯|~}�z*��|��u��z*t��f�m�*w&z*w��'w�y:d§w��m³N|��u|��;����D¯t�y~x3b;Ö.w��uz�|��uv� 'N�g�g�ghuÇ�Ê&úuùZIj�mý��
�jö�ú7I\c�À&Á"ö q_m�Á l q�Á�Ò*c�³Nx3b ¹ Á�m ¹  
¿ ÒYm&Â�Ä; 6µ�s�x�|���s�c-C� ÃÖ.t��`d§w�����c6x&������ 6µ�s�|��Ã f�m�f��|�t���z���w����u��z�x�z*|�w���w�d.ë¯��x�y�|�z�b�«�w�d)«¢µ�t�����|~�'tj��w���z�t©}� 

J�vj���5��xc¬�c ¹ Á�Á_mu 
¿ Ò&Á&Â=C� �µ��u|��ut�y�y�|�x����;Ö� &Û{x�y�y~x&v�t��© ��m��t���z-D¯��|���t��;r�w��Aw�y�w�v:b¬á��*w�x��u��x�}�z6�.|�z�s�w���zmµ�t�Ô��ut����'tje��u�j��t��*}� 

N�g�g�gwhuÇ�Ê&úuùZIj�mý��
�jö�ú7I\c ºop ö � q�m l5�5p�� c ¹ Á�m�Áu 
¿ q » Â=Dj Ãµ�z�|�y�|�x���|�}{x�����Ä; 2Fmx����fx� <Ö�x�z*t'«¢�m�*w��Aw���z�|�w���x�y4µ�t��*��|���t�}Lö�Ä­D�t©}¤|�v���³Nt'z�s�w��uw�y�w�v�b�d§w��{Õ·x�|��ë¯��t��u|��uvfÄ�y�v�w���|�z�su�f}� �N\g�g�g-Maxk�8õAh�Ç*Ê�úuùZI�JjÈ'ÐL�!ý�Ç\[&Í)ú�þ�c�Ä��u��|�y ¹ Á�Á�m� 
¿ q ¹ Â{�ª Aµ�z�w�|���x�x&���®Ó; 7�As�x��uv� ��m�*w���|���|��uv�Û¬��x��*x���z*t�t©��µ�t�����|~�'t©}.­Ù|,z*suw��uz¯�mt���Õ8y�w��Ø³Nx&��x&v�t���t���z� ��Ç�ý�û)IqýTS;xk�4õ"�aN��G��v@õ®õ�cAµ�t���z©  ¹ Á�Á�Áu 
¿ q�À�Â=�� �r8x&��x�}�su|��fx¥x&���Nt'z<x�yæ jÆ@w����'t���z¬w�d@��� r��*x&���;�m��v�|��ut�t���|��uv� cN'ú�Ð¢È'Çªú2È'ÐH�;Ç�ÊTS�Ð%U�V2ü��mÿ)Ì�Ç*ÊTS�ÐL�Ð¢Ê�[�Ê±ù�ø�Í¤��ÊY�¢Ð�ÈZ�¤û�ý�úAû�È¢÷AÐL�^]�]_I�Ð~Ë�Ð�c ¼ �ªz*w��At�� ¹ Á�Á�Á� 
¿ q º Â�Ä; �r8x&�ut�����x&�u�® !Æ@w����u��z*t��.�ut�z��@w�����}�  º ���¥t©�� ���Ç�È�ú�Ð�Í�û�ÈX�+njÊ�É)ÉÂcu��x&v�t©} º Ò p�l�º ÒYm"c ¹ Á�Á�q� 
¿ q � Â=Dj 2r�s�x&y�t��© �³p�uy�z�|���x�z*sN|~}�}��ut�}�|����u�u|~��x�}¤z¬x����®�;��y,z*|���x�}¤z¯�ut���z�«�s�w��N}�t�y�t��ªz*|�w��Ã WNªú�Ð�È�ÇªúAÈ�Ð��<Ç*ÊTS�Ð%UV�üW�mÿ)Ì&Ç�ÊTS�ÐL�¢Ð§øuÊ�É�È'Ç	�£�-ö�ÉÎÐ�Í ÷uÊ&Ð)øa�^]�b�I�Ð)Ë�Ðlc�Õut��NÀ »�»�»  
¿ q�Ò�Â;Æ¯ fF¯|�y�y~x&��|�Ú©x&�© ¸³��!´4µ ¼ ��z�|���|�Ú�t���³p�uy�z�|���x&z�sÃ ®Nªú�Ð�È�ÇªúAÈ�Ð��;Ç�ÊTS�Ð%UQV�üW�mÿ)Ì&Ç�ÊTS�ÐL�¢Í�È'Ð S��£��÷AÉ ù	�¤ý���÷2�]_]�I�Ð)Ë�Ðlcu³Nx��*��s ¹ Á�Á�m� 
¿ q�q&Â;Æ¯ jF�|�y�y�x��-|�Ú�x���  ¼ µ��!Õ ¼ ��z�|���|�Ú�t��¦³N�uy,z*|���x�z�s6 ­N'ú�Ð¢È'Çªú2È'Ð=�<Ç*ÊTS�Ð%UuV�üW�mÿ)Ì&Ç�ÊTS�ÐL�¢Í�È�Ð S��¤ý�ùæ÷�S��¤ý���÷2�

]_]�I�Ð)Ë�Ðlcu³Nx��*��s ¹ Á�Á�m� 
¿ q p Â<µ� �Fq��z*�u���u�Mbpx����EC�  C� AÛ{x&���'|~x�«¢´Ã����x�«¢Ä���t���t©}� �ÄÞµ���x&y~x&�uy�t;Ä��*��su|�z�t©�ªz*�u��t±d§w��¯�!��w���|~��|��uv�D�t�z�t���«��|��u|~}�z*|��<Û¬��x��*x���z�t�t©}� ���Ç�ý©û)ImýTS�NY�j���KJ�c ¼ �ªz©  ¹ Á�Á�Áu 
¿ q�m&Â<µ� 'Fq��z*�u���u��b®x����QC�  C� �Û{x&���'|~x�«¢´Ã�u��x&«�Ä¯�'t���t�}� �ÄÜµ�|����uy�tjÄ����u��w±��|��fx�z�|�w��®z*w	³p|��u|��;�u��D¯t�y~x3bÖ�w���z*|��uv� H��Ç�ý©û�Imý^SWxk�8õ¯�5N��G��v�õ®õ�cAµ�t���z©  ¹ Á�Á�Á� 
¿ q�Á&Â<µ� jFq�uz��u���u��b£x&����C�  C� �Û{x&���'|~x�«¢´Ã�u��x&«�Ä¯�'t���t�}� ÞÄ ³p��y,z*|���x&z�sØÕ8�*x��-t��@w�����Ä�����su|�z�t©�ªz�����tªd§w���¢��z*t�v���x�z*t���µ�t��*��|���t�}� ���Ç�ý�û)IKN�g�g�g¡�H��vH�jg;��v�õ�c2À »�»�»  
¿ p�» Â<µ� {Fq��z��������Mb�x&����C�  C� �Û{x&���'|~x�«¢´Ã����x�«¢Ä���t���t©}� ·ÄPr���x����{�m�uv�|��ut�t��*|���v�Ä��u�u�*w�x���s¥z*w�³N|��u|��;���D¯t�y~x3b¥Ö.w���z�|��uv� ���Ç�ý�û)Imý^SWN������KJ�c ¼ �'z� �À »�»�»  
¿ p�¹ Â�´! �­¶x&��v	x&���®t'z�x&y� ¯Ö�µ5F¬�£Ö.t1d§��t©}¤s ¼ ��t��*sut©x��®Ö.t��u���ªz*|�w��N�`bpµ�z*x�z*t�Æ@w��-����t©}�}�|�w��Ã �N'ú�Ð¢È'Çªú2È'Ð�;Ç�Ê^S�Ð+U@Ì&Ç�ÊTS�ÐL�£�!Ê�ú�þY�¢Ç�ù	�¤÷2��ùªÐ�Ê&Ð�ÈZ�¤û�ý���÷AÇ�È'ù�ùªÍ�ý�ú��^]�~_I�Ð)Ë�ÐlcA³Nx&����s�À »�»�»  
¿ p À�Â;�- &­¶x&�uv<x������· &­°x��uv� A�q���uy�|���|,z!Ö�w���z*|��uv�Ä�y�v�w��*|,z*su�f} d§w��q�¢��z�t�����t'z!r���x������m�uv�|��ut�t��*|��6 2��Ç�ý©û�Iý^S�N������KJ�c���x&v�t©}.ÒYm�À l Ò�m�m&c ¹ Á�Á�Á� 

¹�º Á



¿ p�º Â0�· �­¶x&��v�x�����C� �Æ@�*w�������w�d)z� ·ë¯��x&y�|,z�b�«�w6d)«�µ�t��*��|���t�Ö.w��uz�|��uv�d§w���µ��u����w��¤z*|��uv�³p�uy�z�|���t���|~xfÄ����uy�|�«��x�z*|�w���}� �N�g�g�gd��ý�ö�Çªú2Ê�É4ý&úQ��È'É�È�û�Ð�È�Ì
x¯Ç�È�Ê±ù{Í)úª�mý��
�jö�ú�Í�û�Ê�Ð�Í�ý�úuù�c ¹�� ö ¹�¹ ÀYm l2¹ À ºY� c ¹ Á�Á_qu 
¿ pz� Â{­P �r{ K�2x&���-t���x&����C�  C� 2Û{x��*��|�x&«�´6�u��x&«�Ä¯�'t���t�}� �´Ãw�w��u«�Õ8�*t�t;³p��y,z*|���x&z�s¶Ö.w��uz�|��uv	ß¯}¤|��uv�Û¬t���«t��*x�y�|�Ú�t©�yD¯|,²2��}�|���v	Æ@w����u��z�x�z�|�w���}� ���Ç*ý�û)I�N\g�gHg®N^J;��vG��v�õ�c�³Nx&����s ¹ Á�Á�m� 
¿ p Ò�Â�Ó; j�As�x��uv¶x&���«Dj !Õut�����x&�*|æ �Ö�x&z�t'«¤Æ@w���z*��w�y�y�t��¸µ�t��*��|���t�D¯|~}���|��uy�|��ut�}� ���ý�ö�ÇªúAÊ&É�ýTS�n<Í,þ©ø«�&÷�È*È�ÌJjÈ'ÐL�!ý�Ç\[�ù�c�Õut��Ã  ¹ Á�Á �  
¿ p q&Â�´! _�As�x��uv¬x����jt'z!x&y� �Ö�µaF¯�Zö&Ä�e�t��¸Ö.t�}�w��u���'t�Ö.t©}¤t�����x�z*|�w��j�!��w�z�w��'w�yæ {N\gHg�gd�mý��
�-ö�ú�Í�û�Ê�Ð�Í�ý�ú�ùõ�Ê�þ�Ê)�'Í)ú2È�c ºu¹ ã�Á�é�ö m lA¹ m&c ¹ Á�Á º  
¿ p�p Â0�· _�As�x&��v{x����-t'z!x�yæ �D¯t���w��u��y�|��uvjë¯w�µ�Æ@w���z*��w�y`d§��w��ÜÆ@w��*t.Ö.w���z*t���}1ö8Ä�e�w���t�yuá�x&���u�.|���z*s-á��*w&«��t���Ä�����su|,z*t��'z��u�*tId§w��.µ���x&y~x&�uy�t¯µ��u����w��¤z�w6d4Û¬��x��*x���z*t�t©��µ�t��*��|���t�}� ���Ç�ý©û�I8ýTSRxk�8õ°�5NY�G�jv�õ®õ�c��x&v�t©} p�¹	l m º c�À »�»�»  

¹Z��»


